JP 2004 16092? A 2004. 8. 10 



U9)B*mffiTCJP> (12) §9 # I* H(A) oumfi&fl&H** 




#H2004-180§2S 








(43)&HB ^18«Ht0B(2KM.S.1O) 


(5i) Int. CI. F I 




B 4 1 M 1/00 B 4 1 M 


i/00 2 HO 8 4 


i i/iu B 4 1 C 


1/10 2 H 1 1 3 


I S¥! l/ws B 4 1 M 


1/06 5 KG 6 7 


rtusf-y H04B 


7/2G 1 06 A 




w&mx ^ms n*ao* is ol <± 2s m 


(21) &m®n WJK002-331 979 (?2002-331979) 


(71) iiiBA 000224204 


(22) &m ¥*14#11^1SH (2002.11.15) 






£tmm*p-ft*<frMmmm- 1 - 1 1 








W^'l'fcBllSMMU- 1 - 1 1 




F£--A(£#} 2H084 AA25 AE01 




2H113 M04 BB02 BB26 




5K067 M34 BB04 DD20 DB23 EED2 




J J 52 JJ56 



(54) mwvzm mmaja>^ A -fi~pm^^Ti, 



(57) imm 




(2) JP 2004 16092? A 2004. 6. 10 

[ n it a * a> m m 3 
[ a * a 1 1 

- it o> * » © * s t a»fis c IE it u a i $ m is t s u £ *p fpj v x t l c a* d t , *t <o * 

W«S^H**fett. tftJ; ! i*lRSl!», OJ*ftRItfffllUfc*7flv^lPJffl 
7 s 7 > 7- v h^ihtSilfecnSIHL £p m « tp □ y f a - * - |ij ft y x x A . 

[ a * a 2 ) 

a a: a 1 c ie « © =/ z x a * & a . - & r t <?) * n « m c ep n * 3 v x t a © $ By a t» m 

DC, ffi£HOJiltJ5Z#, *««ffiltflE»c3B^«.«)<?>»'Jai»ltfii|*.«Oiff55lqI 
CflI«t?*»<?)*y*-t»i|*.C^t»a^t?6P(PJ#i?>»iJ»5/XTA. 10 

[ a * a 8 ] 

tJfftUJ, a X ft 1 ClB*©*«»<D3>ea-y-|IJ«5'7TA. 

c a * a 4 ] 

M 5K ffi 1 ~ 8ff)SI1«) ffi c J: 9 , #fi<9*A0>iEll!llIVlB|iIf©lib«VS*J<?>«C. 

Ms?)5$tgt'iiicft.fei«i, n tH t * r*a# ij e? i ritti* 

fititsiu <p±. t^ttT. *fetti«c. 8§x$««0*.? nsau ? 20 

c a * a 5 1 

Xtf ^-ff ^SVC^^ftf 7- Dlf tjj f»0H#7 , -*t*SO. lUOC 

Ry7MC«fcZ*C, ffis8X7-t3C-^«ftt<?&ZX*$*x--"?t. *». & IT "3 
, *JJ&B#®]ITIC, Jlfr 17 <D r> < <fc ? . 6 t $ X £ 'J . Si? b 7SS I . t - 

A77*-? , X=7-ffiJf<9tf:EtfiS*.tt. )X 9 1^7 # M! & C * ? ft 7, J; ? c 7 □ 7 7 $ 30 

>7utcn»au3, ais<97-7n^. «p m % m ® fp & >- 7 t ^ . 

[ at 5K Jl 6 3 

h-±®Rfl0*-t»*Cfcfc< #, ££<i>£&*A7J. rtiHSI v y ? - 0 
X&7J9fg£¥?, *B + 0=]>Ci-*-'\<l>»R:]7> XX. »»(?>* A 

• f«t<9J*T#cp!;irt*gtGPSIC<£3£t*i«¥fc J t£7> M & • ff « • f * * # 

[ a * a 7 3 

ttmnft«LANH®jittftt Ross** taia t imntY , « <?> « ?n m 

H£*fiiaJIC-3 « <* f - F , IJIKiJifllltCTSft-nta^^U^vy 40 
f>7»ftt» 17 TJ«?.»*a6C£*<?)***1iH*D>Ca-i'-^7,T^. 

[ a * a 8 3 

^ifiT-o^isai^cjfft^titiRiL, Rett, ^ti ii t u , «*»Jt^ 
[ a * a 9 3 

7, iifl»<?)BMIffl#|B|-¥incat)<iI«fe?. -73, **:ttBS0X*»^iEtifi»CJ«! 50 



(3) 



JP 2004 16092? A 2004,8. 10 



Elf Jl 1 0 ] 

■9--tffll)TJEtt«:*?«fil«J*rtt. 1 t©-#ft*<D**IBC«««tHit, # * ± if 
G> 'J - K « t ft it "7 JS Z . 1 • 3K JB 1 C IE tt 0 ffil * © □ > C i - * - SU fl -7 X x U t ffl I) 

C » * JS 1 u 

*tt. T*«?. fmtftiSItafi'j, S^^HcytMHL 10 
1 0 !ClEtt©7 7 f iX- * -IlltW, & ^ <D H * . 

[ tt * a 1 2 1 

[ tt £ S 1 3 ] 

tS 5K 1 2 IUlE*7 7f il-^-, «lk X t - ^ - 9 II t I 1 t It 1 1<9 f 

> t ft it , ^ojtaci^^at^iai^i^-dts'joit. *©ffint*«fflzr^ 

I 9 M I C S 'J "3 l t , J A m n C . XljliU. **X*l)fcECTZfe«><l>«ft*>7* 

tent* » v . ^*Lc*^t -asiac. *«ai^ffl©*jh 

[ * m o) m m « & be ] 
[ooou 

[ 0 0 0 2 ] 
C ft * 9 ft fr ] 

A 1 ¥. rX?I8-7If^S&8#*iyXri»j . 5*6*5828 4 0745^, JtffiBg 
63-094337**C, * # Hi H A » , S#*©§M©EtS9illC«lS©*l«©A^ 
v> ^ © E K H t av t Eg ft » <5 * » ^ flf 3 - >f > 7* v 9 X t # S3? t ? H * © jSI tt © 5i SO 
« t M 'J C X, ? ft < C * t IE U 7 tl Z . 

A2T*fe. ria^KiacJ:?<PHyZf/»J . »SF * 1 6 9 2 9 4 3 ^. *f 5 5 
- 4 E 8 * + C , |a] M !H A & . AIT. © £p ffl c t Jt U , fc*Cfc«Ufe«PlW 
7 X t C "3 I ) T IE U T I ) J . 
[ 0 0 0 3 ] 

[?§B8ffJS¥5*UJ;7*tZsS!I] 

±EA 1 T. ClHf8H7, ttWX^OSeHtmtfttt^-BttlPJ'^/CS* 
7ii](?JlS7*j. Clio, 1 mmJHT?«l> * ft* c 0 u. ) 

? ft H Pflffi^t) I . 

*£A 1 ¥. ff# + <9 r d& j . rqj «. Hft»/>sil**?l*. i^^lEA^S 

* « us a , la^^iTSimeniianj, 

[ 0 0 0 4 1 



(4) 



JP 2Q04 16092? A 2004. 6. 10 



[ 0 0 0 5 1 
[ H ffi #J 1 ] 

b 1 tt . **«tx*ofe«Piw Ci-y-myzfi?* win. iek, *t 

tZ*JflP7l?y?7. 10 
2 tt . 3!v7^9D>Ci-*-CiSI)SSf < X 7- 1/ - . 

3 1* , * - ac - k . 

4 tt . iI#SgMRJ:0#M ( □ - h >X - R - ) . 

6 - 7 tt , « 3) ffi £ ( ¥ fflfll ) Y , ft © # * y - Jl, . 
8 ~ 9 I*. ^ 90§£ls£, 
1 0-1 iia. « & y - h . 

1 2-1 8 tt, ^©H&lfi. 

14-1 51*. 3£tllCA-*U-5'3>t»itfe, 4 8 ¥ » '4 $ 2 , Hi ( Jtt 4 C fil 
» ? H ) Ctttt * 7 9 0 * ■ tl *Pf?'J M V . ?K0«^i!?MPil^^6l7l!?. £ 20 
¥B5C-1f(4)Sf**©S»(J)±M<5flii¥a!SfEA7jlTfi i ;, £ ¥ 85 c I* . t&¥8P#lEA 
*tl7 II 3 *PMH. 

A X tt . ilb^-TI^flc)!^, #**y«C«l#<i. *P m JB 1 4 (J) S ¥ 8P c tt . 

2 3 1 . 6-7 1. 4 9 8 ■ 4 9 9 1 X J£ 5* , tp fpj J» 1 5 Q $ ¥ C tt . 1-4 

H . 5 • 8 fi 4 9 7 • 6 0 0 H * 3£ * . 

Cc©*iw»ty-*6~7c#^»ofei»c.M©*inc:*iiao7ufe^>9»f«« 
* *l & *b • «» t s u t * j: u ) t<Dis#«az-f>9JRiR«t«PB»<9miicsi«;»it 

ft 2 U tt , £ 3= JR <J y-*8~7<DttlEE. *«ft*tffll)fc>f79*iRD- ! 7-tiiU 30 
t e J; tl . ] 

1 8-1 7 1*. *H«q)A-*l/-y3>C#frft7*tltT**W<5n-7-. 

1 8-1 9 I* . «*0fc2KtjfclF7^<9HBC»iJfe*RG>/J\JltS07. ^ «9 H H <9 

2 0-211*. 7 9 □ - 7 - . 

22-231*. *Kfl»»^IA-3i^5/ 3 >«?7nv77^/», £ S ¥ 
ilT>Fl,x^ilf-fi)*lC^Alt7^>7tIiUSI, * 7 « v MP f >J ffi Zf 
A 7 7 7 7 y htl>FbXCT§i)Jg^/,77>^y htJlh. 

[ =T 2* 7" 7 7 7 y ^i^tllD-7-9llCtf«i!7UU. *P JH JH V Mi S © ~ 
ftQDf U7y y>7 y h h t . ^tLYtltPfflJiS VlfcT U - A, C* * C X,?** U 40 
ttffiufCtt. ffi*tll07n-7^t/VU7W*<9**tifel>7tt. **Ctt, 7C<9 

y - k cifti ? t 1 «t ? c u '■) s eppj;i*i*gy<9#*&y-;i,*. #*y-^c#*c 

24-25tt, □ - 7 - . 

2 8- 2 71*. *¥W<9^^KlE»D-7-. 

3 2 - 3 4 tt . P3«S ? >f 7 . 

3 5tt, ^a^i^r^tiULc, X7^f pqif c, ttwc*n*.fttt«:«?)ttffliaiK*i 



(53 



JP 2004 16092? A 2004. 6. 10 



3 6~38tt, RS/^7<9®ir^ffi,tOf?«-?, UYH, an*?*7©4*IIIC8 

3 ? tt , : &fl»^^79lK4tSi'7^«iRycffilU, £**tt2cm8K?, * 7* 7 ® 
JJ ft A <) J J , ai)3»*fiit ij ft-? U 2 □ - 7 - « (£RCtt. E«£>?»?. BCtt-l 
<5#Ifta7i!l, ) 

40a, ^ 41 «5 QDttlft. 

4 11*. ^ft * □ - 7 - r iftftffltttt. (ISCttHlltttl. ) 

4 2 ~ 4 3 . etn. 

44B, l^llCl'JH^fellQT^J^?. 

45tt.H:£*0TlllCWVttitfe#ft©J!IU>7itiliy;r^. 10 

4 6 - 4 7 tt , □ - 7 - . 
48~4?tt. HE H £ £ ft] III & . 
BO~B 18, lTCa**v>-. 

5 3 1* , m » « . 

54~55tt.fiatt!0l5H6li. 

5 6 ~ 5 7 tt , ift^ni^, ±nc*';»it*.«H3£fflirAtt. 

5 8 tt . 8»01M2:tM«Ctt«lUfc*±tf©JIIES». 
5 9 tt . |S|*lC»fcctttiUfc£T»©**«. 

8 0 tt . © fj ± It c * 1 » 'J -fr ^ «E 5" >f K . 6 1 tt , SS X a 0 ft It -ft . 20 
[ 0 0 0 6 1 

ttJaStZEAyXTAtC*';. ffi i ? ^ t « & C tt £ U ;MP f&j *8 1 4-1 5tS9J;? 
i-f-^OffiffUiftU . * EH£ » * . «EK»D - =7 - 4 6 -4 7. t © <9 □ - 7 - # 

dku . «4tfT*c-*»*?su*u «pw«i 4~i b». * » y - ;h 0 ~ 1 1 a 

^ < ! ; ffiTft. «';-H~^9fS^7n, KKSCtt. tfS8?KD-7 - 1 8 

~ 1 9 n> imp m m c 2K * 2 ^ r tt , -5 u ■? , * y 0 □ - 5 - 2 0 - 2 1 -? ep m 1 c -f > 9 
#M?s r *i 2 . 

JKCttUfc>r>5l*. * * 1 8-1 7«P3SSS?, ft£fllCIBHE*2ft*26~27 SO 
C £ V . JiRlC-ttBf-?*«U. HXt?RlL. =r^7-7>"7-yh^^K22~23lC^ 

ji,77>7vi-^H(i)n, E-\©e^t^jt^®tt, *r^f>9%iRn~ ; 7-28 

* 3 0 C « 0 . IR4!Ui£?U? ; ftriC^^TU^'f7?©X8l3*tD-7-*mc5^a^ 

* c * |R ? ti . Til?, Ii:O?St0-7-2?);3lC«RttLZ. 
[ 0 0 0 7 ] 

U 1 t «fc L) . 

^0O9ltD-7-¥'\Ht/iliJ*ft, If, Y>79*fJt'>lS^O-=5 40 
ft Z 1)1*. ^>? a l>R*3|;ftK*. ULryy^y f-'H^h 2 2-2 St. * * « 8 =* t 

* u * > ? qftiR'x ^ ^ . ^.R^/*77>^y h^JH-tffiiij»ft, fliio □ - 7 - c 

cfc'J. £fir£|iflt*fc5!#iJ. - ~R» © >f > 9 * » » * t t < <" 2 I * t a it 2 «fc ? C 

* 0 , * ffil A 1 4 - 1 5 V . 3i,77>irv htlSCbfeiectt, ^ 7 7 * $ • 
SSitffii!5<7Uil, ] 
[ 0 0 0 8 1 

tp ffi t ft IE 4 tt , MS 590H-?*^#TfBj?=Cii^0tetIRS7 t ^73 2 - 3 4 IU 50 



(6) 



JP 2004 16092? A 2004. 6. 10 



«b« EfiWf?*CtDtt*ft, * C ■ l> * . ±S<5|fi|l>»7<3>fil*. «SJ;(, * 8 (?) 
± T It IB 9 . |5H>ffi*C<?<fc7C4S3. (P-7-3 ?R, IS It . T Sqj?=iC, fc 4 * 

|si*?ia(Et I . 

[ 0 0 0 9 ] 

UQ 5 yXTAi?aito;IC, R*/ 4 7 3 2~S4©S«0S5titiIt^^ff 

7 ? ? . 

t-a?-h' 3»^, isufeu^otisi, ni?, r^^o. oi^j j 

-\0. 1 mm j *?)D7>FtAt)tn, J5fJ6t?5Tft«3 6-3 3S>l!fft##£* 

0 7 . ltt<?>0- ! 7-3 9#. ^ ?1 Y ft C 1 ? 3 °J » « V ft C S? < . 10 
[00101 

I) Rt?tt, --50*4*11 1)7*, tFSjSjetMXl^'K Sfr S PJf & 

# - • = • eg a wr * * . « * c * *> ! J ■ fisHretttjB^ftsw*)';. *t £9 * m » 

tbSJit. Bi«»9iStA>->t?D77i?ftit7i»f , ^<9Dt*ft#t + --37 
- h 1 8f8*J:yct7tJ;ll, 

7fr < . 

XlCtt, & °j S) «i 3 6 - 3 8 S> * * £ ft $ # t . 31^79^ - £ 8E It tt tL . P3 
qTtttt 3 6-3 8<i)Sifi/7iSi837>t, ATtffrCfcUjtibU. Rf ^OOS^lSbfe 20 

» . » u * a r u 7 , 8 3 5 #i;, Bi^otiuitru. N7ti<'r^?u 

ftJlltt. nmt 4 7 t » 3 5 C* V W it** * Ute 7 tt. BBta77ill?Ull. 

] 

[001 1 ] 

«-^»*tclftit* : E-*-w©n(Eiicj: 1 ;. ? * 7Ts*K?t±7tj:ii. 

ft zi) a. acv^xiwc^ftftiftit. ±T9Sr^^^?«i!isis«i© 

SiSCftnf / 'f 7tltU7ti;ll. * * U , S3 C # ? ? -{ 7 SM< tl £ 

HS'J^tU. (S^C67J?y7Z1V[Hl«©afy57tiait,*4©7jty?7taft 80 
I fi D ttft <9 tt C . i ttlT*lP3*^^7t^ , JliritT, #tLtdv*<U7*J;l). ) 

* P3 « * 4 7 3 2~3 4<3>rtfc'JC. °J»# 3 6 - 3 8 Y * Site U Sli » 3 5 7 H £ i, *. 

7t Alii ] 
[001 2 ] 

[Rf»* 8 6 - 3 8 1 t*BU, SI3 5V4 0C, *ft<DfebH.tftit. *M 

7 4 7 * . □ - 7 - 3 9 IC, M C # # tZ W l> * ffi « t §5 it , i t*LClitfeJLtfflU7. 
ttCfiitfcftUJLC. IftUaUiSDtUTClTUi!. 

3 2 © Jfc ffl V , 3 4 <9 * W 9 M 3 6 C » # tt Z © S * t , 1 3 5 C ft D ± ® U . 40 
M79itttItCyK7Ull. (D-7-HC^l7tlice8?, ) 
»tt !f t tt C ± T » * - -3 # # ti 7 . »tlL?t J;il. 

3 6-3 BOSHPOfrtfiHK ^ttl!JtStn:«<^yf7X 1 #)4ft&fei!3E3$ 
tiftit, ^ftC*tt*t#^tt. RH* 4 7 IH9Eli«t $ Jt 7 «fc U . 
C<D*"yc*tlBr. R!»S86~38S&4lf^ ^©BftfciltfiitZJ;';. ft □ X 
h <?> V ZTL## % & I . 

«.* v Q m V »■ * ft x j ® mm <d . *pm? a- m 7 < 2 fjt c . u^ps&irf^?- 

[001 3 ] 

H7tt . tua* y 0 7 1 © «ni9«-e b xr ci* , y 7 7 # s «c t ft u 50 



(7) 



JP 2004 16092? A 2004.6. 10 



. IStottC'fiPfrfe&fctZ. 

^9 £ ? SUtCftl)?, flf / -f 7 3 2 ~ 3 4ti(l#C, KUttru?Ii;?ICf 

H85*aoTi)7ftg»afl>jLt±*ciSirT, « a » s a, ti i* , <t? 

Cl7fif , fti)tttfl7, ^tt*8 6 ~ 8 8 ©SlfiPttt >J JR «j l*1*U . 

SDiiD^ftTl! J»8 5t, ftbtttflT, L , * fl( t * v ? Z 1 £ 

on?. 13 ^ns^ots? inn. 

t^t'JI/Ky 5 X»iJ$lllO*.!Sl)«i*. « 3 5 tf f I Cffin S if t 10 

tfti}<i>t^i»)jtftD-?Hti,, KUttrtucfj- ftut^ii, 1 1 s s c r * 

It? *7CU7t J:ll. 

Uttit&X7Zhffl®¥?.«59ffit;*rftSt)£?CbTfr<. 

[ fS J» S3 ® fl Q ¥ R ft f T « 3 5<3>±T»>i»#tt. Mi¥P3?9irctftitfc7 ! 7>5/ , tfcl> 

*P3*7''r7<9tit*0#J«lf'-*tepiM)lfi1 4 ~ 1 5, 3Cy9 7. 1 CAil ? 7 D v C -f 
< Z?$CAft7if>?. Cpnf xzt 4 7 t L . Hrl*tii:fctt*flKttC«*<5>WBr 

iiItfiU?Cb7UU. ] 20 
[0014] 

if* m t ft £ 4 # ft © t U C * ^ 7 ( S * 1 31 <?> £ I R , £ 1 55 © - 5U 0 * ) 
ifitn, i tQ&®&Pl'®%y 9 X 1 <?(D3y£ i~ $ -KAfittl, ® m U * I) * > 9 
O-7-20-2 1 C J: y , * > 5 ft it * ft. ep f j fl& 1 4 ~ 1 5«ltIJ7K'i/ 
5CA]«, £ £ B . ft^Difi^HfllCSffiillC^^TJlJtSJl?^/*. ^ ft * |b] 
¥<5CDR0MIE1II)!, Tl/C J^744©A7J«^it«7<l, O 7 t> >5 , 55 ft 
'tOSfttfSEfttft, » o . »0 7*«/XA4 5»^, t <9 S <p ft 4 © 
1 C . 1 ft 5 c m S JS © ft i! § «P ft it H ft . * C . SBRI^fettKJjffiC, ft 6 * * 

s t so*** v u t ft . **«PM*n.fc»»s. asg5c*ut^^ftz. 

C0015] 30 
a«b*!l». P3*^^73 2~34<?)8P^tajfiUfe3BEK. ttjtis»a>tay. £ ft 

bie u t u j mm® □ - 7 - 4 6 ~ 4 7 t «» * ? . 

tpm?m&z%Y z %99msitt%,vim5 z 9$,? cmi *&rc . *fc a £ s °j » * 4 8 ~ 

4 9 # & « IC » 3= , «Ut&/C-?B5£U. * y 5-5 0-5 1 ffill, Jy)-50^ 
. Rrttt*4?*?SUt«X,?«lllrU. Jy^-SIV, 5 2 ^K i C««4<!)T 

m t w m t ft j . 

oil?, IE # tt 5 3 # £ & IC ft 1 OcmiiL, UotSStjf/*i 5 6 ):5 7 ^Bt 

C09lICfll3t3ff, * ft *L«©«I* , ^i,S5 6~57q)«IC«b7littr 

, 4J9iKlT9lSffi5 BtCfVUJf, £ 75 <9 8P # f* , 6 0 t»'J *tT 40 

*S« 8 5 HCAL 

& 3y . «5I5 ? t 5 8Q)H<'£[CS<*Sk:B;, Po«*ll0SlBlCttitfe$S*3IJL# 

<j$fct*3iu*.'; . i#i;a]j±t7, swMtinc, RiDct-fti^Ji?. (19 

SSttJtt? ft I . 

£p fPJ ? ft 2 * $f 0 If 4 X" C *J ft U -7 . 3K « I IS 1 * H X I . 

[001 e ] 

«WS53SilItm, Jiffi56^57i9S#!ltrn, *y7ZlW©-trV7^ 
7«fntlfe54~5 5#*»teCBicU. zrZ*a 5 6-57 H#jtSCfSi < . 50 



(8) 



JP 2004 1 6092? A 2G04.8. 10 



Sffii*, Hll®±Tffitt#iEfltC£tt>S*l7llZj§acBu * y 9 - 5 0 QKWmttt ft 
f£ £ < , B1tt^I?»7, 
[00173 

-f 9tl9*as4@#ISIl5 8-5 Emu Sll6tt*KR!-?. 

* ciRn . l<?ins "4iai±ffi^AU > » y i #a < w it s ti * . 

Til?. i!^ U £ U g Q Eli IC 1 U £5L<9 7;o # ^ , ff b ± I* ;?>? A ! J , *©°r»t*t« 

y w it ? » . ay*-?yryg*ttt«»ijbfe±. « t* it r ti ? . 

[ 0 0 l 8 3 10 
-5 1)-?, av*-50~5l?9fljynffriiol)7l)Z;*actt« §<5l»«770 

KA<-A-?61bflEj|*, *ft#»ytfitmi*. 
[001 9 3 

*P fPJJS 1 4-1 5 <9 *&iS H C IE * ft fe A - □ - K , * ffilJH <9 £ * » C 12 * ft A - □ - K 
*ti^744?ft»«->fe7-n. - 7 - 1 8-1 7 ©fl^S;?* , ft 7 I) 

IS ' M«*v9XCAftfe7Dve-7 ,, .fZ7»iJ<l>7 , -**C*y, * M M 1 4 ~ 1 5 
®*»S»«pmt ft*.C Z Y , IilD-7-48~4?tt#ib, 

0D- ! 5-»*jfett*K:i ~2cmflR*ttb. «^Z?/AT=7>^y h * b 
zrA7 , 7>7-yh^£pgiJ)S^<5«tt»it?-ft. »2K □ - =5 - 1 8-1 9 Y *P (PJ * <9 « It 

e 81 r ft , y - ;m o ~ 1 1 # $ m * 0 a « 0 m & -? & ebi e u , ^ ri m is # r b y t ft 7 20 

[ 0 0 2 0 1 

*rUU«*ffiffJtt*i«*f-&6 1±C*ttiJft, «P PJ JK <?> « ?= 6 V b » % T * 1 Y . □ - 
7-9tti#ft!lb, So, lfe*SIb, ^©-EQep^J^l^rftl. 
H89»ff»fifllttl. *&flfr<2>epffl*K*ffS»fiScfi4?fcftZ. 
[ 0 0 2 1 ] 

03!*, U© £ fc7!CUT#'4ft^%»<?)#f«S-?^I. 
6 2 (3: , ¥-?JfoT7-f^Cfltrfe4iHU<?)i»*. 
6 3 ^0S«<&«*HBI. 

[ 0 0 2 2 3 

Iv ; /OfvHH^t?5)i(!)lli ( rKXTKiS/f^j , rM£H*OT«J 

ro-x - yj ft»x*n?eitt*au. cbsc*-,?!*. iiim 
n»d«»ii. ) 

-XS t 2 fcWCtt, * - * . 1 0X1 Of=vKSfi©H*»f*LU#>J. Ill 

#1 ~4««s?i* . t pae?* * it . 

^ c ? , rm£$eH*w»j * - i * c <9 * s s m m c n y . n x * © * ie 1* . js r>j 40 
H7, if i?is^.stit r m £ * m m it m ft j ^sit^ttjuci^i]. 
aft, six*!*, rix? KHftmttj ©±*, i<**«y. i<- * ifce b ~z % a u . 

S--~-ffio>£*, 1 osi^^fil*. ft ^ , » 0 * * # t rj^ 
j. M 5Rj , rio*j, r 5 * - 3 * j I^EiTtiu. 
*tftH ^©-gQ^tlef £0)9** (±T*0 . imm<9*ttto. 1-0. 

2mm®iH»t«ii-7. » + *iBu*.t®?t < fci)) t is ^Mm <o m c * in u * u . 

il<9* • ®#ICft*. I *HCH*3S«t *PJPJU . rgffll^^iftj t»*?tt7 t J: I). 

e©^?© ay/Ofv9Zj ©lifiit*H0^ivjlifn:eppjU> ft if <? $ ft fll # 

^ H . 50 
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[ 0 0 2 3 ] 

B1~2<i>7ZxAtffll)*ltt. C tl * S> ^Iv : /07vnj tHW<4>*X*|a]ii#IC 

ep p ?- ? u >: # ? ?= i jfy & # & z # , x y t- >r > 7* y 7 x © * 1 n r i & m <o 4 y 7 v 

cepw U 7 t J: I! . 

^t^Pf. ilCTfit «fc M , >f > 9 7"x y h 7" V > 9 - 9 Q $ & BL # i\\ t l)»fcc 

tt, fe3iE3fefi^ii«?)3 , A7 , 7>>yhn- : 7-c > trep$u, "JUT, *t fit JUS 4 

V [3 U*5S«?iSfc?-tt7«4 CSM-?-tt£ 9, ziXlilLfeO 9 ; /x y f. ? ! J > ^ - 

ffl / x h ? - - * c ft 4 c * * r i # 1 1 . 

**iiBo<fc?criiff, »»<?)»aiiic*ffl^m«?£Pffiit i asccjt^?, us** 

[ 0 0 2 4 1 

**t*7-*IWt?*d, 4R9H1 4-1 5 <<> If 75 ft iC , EIS©JlS76<?>«ittEAU 
TJr^. » 7K □ ~ 7 ~ W 7 9 □ - 7 - <2 £ y K t fe IS £ t? !i '-t , H^D-7-tl# 
iJ Tca^. a* . «PWJSR# J ttL'iD- ! 7-W9inniinSSIItLfe<ttttaat?J:7C 
»*WD-7-»t«kit. nm&O) ■{ y 9 D - 7-<DtB:taZ*«it. OJD-7- 
#*»*IIlSU-ri)3Jl0ffP-7-fr, JiSlfflt»3X0- ! 7-JglZ#'C >9n-7-IC»Utt 
if * J; * C 0 . * tt 'J , &IS[«itSitfel^77>7-yMJ^tyM: l 5f tt AO S □ - 

7 - c «fc . #6<5 ■< > 9 m-ff&^t tii *j cttitx&u . 

SS4 9K»3$,f tt . £ » 0 ffi ft £ it . $ JPJ UK 9 K Ift & £ CjfcxTJUtca I * 
. ^tl-?t> -ft® 4" > 9 0tt»#IBtffi UJIfcCtt . #6 0 >f y 9 □ - 7 - *> . J^7* 

7 > 7 y h^)lMJ8SlitX? < * 3 J& 5 # *> 3 . 
[ 0 0 2 5 ] 

«*«)*fll«Pi»tffiU, #M<?*« 1 6©«tica^7fiit . t ) A — 1/ 

-5/g>ti<0*tEU. - eto|6H)«cHE«Pffl0. UK 9 « » H £ 

• t * C * tt U , ^©gQ^fJtfiS ? j;?,Cl76J;U. 

££U. I&7KD-7-, A y 0 »iR0 - 7 -»tft»»it . ISt^^iT^SW 
[ 0 0 2 6 ] 

Mill*. eaicM^iwjiKtftKL, tftts^u/C^&isu-ji,, *t v - n . 
m^mmn-y - # t . t<9S^t$isi7>7^-?iiife77Zf y h v tc 

kw> ep n 7 x t a 0*9* & ai # c & «) u * , mnm c «a , # e * m t u t * < * ? c 

[ 0 0 2 7 ] 

«a*m«s 1 4~ i 5a. ■ &m ■ vif&vurtitim t &\,\# > a-* u - 7 3 

>^7-7Xfy97-f;i.A<9-llC. £ £ tt . «S7WI/AG>-1IIC. □r^«?)J;?Si¥tt 

7Af-|tf«?tt, X**t«9=Wit. TfiK, dbJK. C3 JS t W5» ? "tt . t 7 t! y MP fl!l 
ffl^^7*777y h *UM 2 2 ~ 2 3tt»L7Ull. 
[ 0 0 2 8 ] 

6 5 tt . »M, 

66B, 1S)llCli)^l. 

67tt, ««/7:^t2ii*.*e/r>9tai«-r? o ? 7 1 y k» k. c ^ ~ ^ ~ -7- 

l j>9--#tfflU7 : &<feU. ) 

6 8 tt . 19S91NS>7\^L 

8 9 tt. A-*U -7 3 >tt©P S JK«<2>«tt£pfflfflAijift. 

7 0 tt. 'J 
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7 11*, *t <D # » 'J - /l> . 
7 £ !* , □ > C i - * - . 

HS, * - a? - P . 
7 5!*, ^- : /If f 

7 8!*, «*IB«(?»*t«,J£tttf AARI. 
7 7!*, 5X5ctnTJtfi9«t?A**III. 
7 8!*, ^ © + - 3? - b - , 

7 ? (* , *ktLC»';-3itfe*3*A*«Y>f9n*>. 
[ 0 0 z ? ] 

Sl9S«0®^, # fflffi 9 If 1 © » & ^ * b X y f > 7 ffl 9 A* ? - 7 # t - *MC £P « T 
X 7' V ~ 7 8C*S?U. 

+ -3?~F74#'4A77b. $ IT it ^ , * « £ , M79hff#?fi2^ 

tj t 2 c * t* , #«'j®*jt?»?#. - yx=¥-»-^-7 5iu^tmt-ftr->*-tt 

7 A 7J t~ H V , :>^'i-?-7 2ea*CX,jg»liy7l>CJ; , K I»<57-?Dy7 20 

TA7JX$I* , rJ>t'a-?-7 2 © A 7J 7. © tlC S $ * U 

7»A **l . 7"-fX7-l/-7 3lC*mrtLl. 

If K V 7 b » , OCR (3t3«X*ft*»';RI) y7Hi)l««3fr, 
QATJltf,^? ll»fi»ffl-?7-7'D**CB»**l, , & t $ X I * » , ®®7*@<t> 
*i/7, ll<57-7Dt*, 7tf 7-»a'i:/C«S*C3AbT*Stl. 
*t <0 Rt . *»*JRUfe»e»»«!)l±QSq>»*e. IfflU7C, 6t$tt'J, ft 
-? H t' » t J . 

I990CR/7 httl^'JU-f, 18l7-t#H . i$ItSfr*l7-t% 
Jl*Z>£,*-:!l?-f ! 74#»{#iE**1*fPt*Z. 80 

W jE » m ft -> £ » * R , Ml * , * !* , £ V T * - 71? - h" 7 4 # >} <5 □ Y 7 h" ~? tp W J /I 

ssficia^c^e^a*?^!. (7-7-ci*XB:aiiifl?4¥»c. xt^-»^xa 

, * ¥ » C * , + r^-Xtt¥»Ct?)IAL7>?< J;?CL7U 

I). ) 

[ 0 0 3 0 ] 

c<i<j®ffi*rF®». «if=A77«i7 etf^fttAAtiun??!. 

A7J3»«1I 7 7 CI*, ffll)X^^^«^»^Ha >! . *75f&!C#l£££*, Iii5^t 
¥J5£ffl L S I * , ft*«C««iZ«lJf**««ffii;pJ3£ffiLBI*, ?jt l /7 hc* ( ;. 

«{fe<5«tzt*w«5x*«, yAm»nx.tn* «*t*»*tiis. t?=A 

77^??. f < X7I/-7 3C*^7tL, *atX©#ICfflll«JilI. ( H * 9 If • tt ffl 

is © «■ t a* D r ft » t ?j* t z y 7 h 1* , rj>ei-*-7 z znm? v-z t > ft l 

S I CP3l7t7Uil. ) 

^ ® » . - £ * . »<cvc*ifetu»»j < ni#mt*#, t-S-h"! 

8i?S*Qt-t»*?ffrV , Y > K t I . 

JI*C**D i /,*#^«I + -ry7-t*..Ss"tr7**[i!r:«MUT^^l!. 
lllCfif6*^-J-«t, «J8*cafcttfe-!H'7'?&i7. A * A A V 7* * 1 y 7 
htll)7t ill. 50 
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^ ± c . :?>Ritif , «i?A*tn. im«K<3>*?<?>ii-K©jfe 

C*'J ft it fc*»fiitt7 > x 7 ^ , * , □ y C a - * - 7 2 CA tj t 1 -2 X 

» qT « C « , fcS&nfr-fltf-fcHScfcftffl-yfrZ. 

#Qtt»S> IfrlfF^^lfiSAC^Tt, Jtttt9. u**i)*s-?j>z. ) 
t-«-F78#i5lfi»?tatCfr, ? ^ 7 D * > 7 9 V , 0 3t b * U -f Y S > t 8 10 

Li ~z . 8flSBn7Sii?cu?n. 

[ 0 0 8 1 ] 

* . & 5 C * U 7 , 7>f9n*>79»iJ. 7-?D5)X$^i@D?>FtfFA* 
1/7UU. 

Itl^fil'IIU, * - 7 8»>;ASt2. 

[ 0 0 S £ ] 

&flS 9 * - # H * c ff r 41 1 v , lCI5<!)iAit)1tAv ?C 
Ift U M . B * C , >4#-?3^>X±>r^, 4 IB ;x ± v # + - # [3 i$ C £ # ft 

1 y ■ X X > & « 45 A , ^0t6<i)Sl««f4?if) JC $IICP3iniGF8 20 

ti, jufiy7iis)lfiiiit^b7 ( si<3Rl, r # a. £ ti # * j& 

-9- - , « * t *l » , #*BiiD»®»Ani?fl«?*L7nft*-Ena?it. ^«i£?isi 
t <fc I) . 

$ffilIAa, r v XxAJ Mil 2001-30020? Cft I) 7. IlLANlQ 

7tt£ t ft oftfffimfiH 1 15 U 7 I) 3 » , ISf < X7-U-7 SCfcwrftZnSflf* 
ifl « « J*-d . t-«-F78t?) t - H tt tt . tWLAN?-FiC2 f i, W 

a**t*r-*c*. Ji3*Aclii7lf , ■irn.-?^^ ^ ^uj#^ck, r# + -j t 

it « it 41 . r # + - j tHUffUT, I«(?a*lfit-f!Cfl|<;f^7flgtU7 
Cf 1IU7UH. 

[ 0 0 3 3 ] 40 
C 9* 7 C U T*S?^4l^«Pmiii*t K«« 8 B t > C i - * - CiS* u . ic, ^ 
tLt*a^mfflSffi8 9C<£?7-3:DY>h , t*-7K-K 7 4 $ H j£ I « 
K )K« 8 5 + <9 □ > C i - * - C «fc 'J . O 5 -7i v F ? 'j > ^ - <9 j; p C, Y > 

v F'Xv P 8 7^«5=> ££?3 2£4iJPJgffjiK8 ?7$$?-tl7* 

< . 

it i gtt<pm/Kt *j*r ? . 

[ 0 0 3 4 ] 

C©*«fi««R 6 ? tt. P 8 Jifit ffl t! 7 t J: uflf, Ha Z&SSSQJAtfflll, \ yFS7J* 
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ft*8Pm?h t x v f y 7 b . fi-ai'Si, *t G) t mm* ttT t * u , 

[*»nclB|A*->t*Pffl*Z::*fci&Z. 

» » c « » ? tt . iftto^cSfaisiitjBiir,!:^ €it?tti*u, * in m 
tlibiuii. ] 

[ 0 0 3 5 ] 

Ufe 1 ;, «* tit Z t! till]*. «J , IStti&Jfff*-?. iiCiS?t7-ffltb, ft* 10 
«ESx«*t#T tit!. 

C* 1 Cfll t ii it £7- 7 X f y 5 7 < KU t ffi i) I Aft. tllicy-^M, B 
IESIfflt»SU. ?7^v97ai«9tIfitaiL 1 « » » « *P 4" ? . 

0 2- 8 541 5 C IE t , ± II C 7R h U 7* X F t M ^ U £ ,1 /S t f£ t ! 3 d; U , 5fc li C ft li 

c ft ic * . *#mia«) rt-^Y^sscn^QS^^^^Qfta^ai&ficSi&siij 3* 

■ 2 0 01-1 5871 2 IC 12 t «fc 7 S . tiSlSftc. b^l!Ci«!b, SS < * J . 

t $ « c ? ?= z . 

/j\ *u» # t € v , ft t - « r o , JiitiibTia, h » © * a ji t tt it £ - e <o 

[ 0 0 3 6 1 

Ba5tt«t?=A*ttt!S]7 7<D-R»tltteHt*fcU><?>flBEI. 

8 oa, °r 1 9? 'J y h x f y 5i« 

8 1 Oe. tQllcavBit^ftjfef? o. 0 2 m m . *i 0 . lmm<?>£lJ*»msZ* 

30 

8 2 I* . 19li9S?0. 0 3mm<3£«8lS. 
8 8 tt, 7- 'J > l-E»ffl©qF t?7Xfy?S®, 

84l*,^<9±C««a«**J?3R';ttitiJftfeJfro. 0 +8 0. 1 m rn <9 * » 

[ 0 0 3 7 ] 

□-/b«C#»ft^*tt8 01C/?T0. 0 5mm©4l*ta i ;«it*:t<9# 
. *fc «, Bscito. o zitim(i)iB«t»yjjit7)$j?y>i>i:iSttt 1 «« 

«49ftft';c«vhb, HBA * - > t « *tt»IC5*U . £Itl#b, J»Hr U 40 

lUtJ . 

& * u . s « 8 o 9 *§ & . * r ± m m c . # & it £ ito « t f?u u . ^epmn<54Bt» 

*b, Til?, AltRijtl t »#J¥l*B££ U . A«J?jB8 ZC««t?§»C*WtlSO 
. «RS*IH,*tt«C*U. 0. 0 5!tilt!?*-,feli«tC. 0 2m m C SIt?l 

» *. 

Tii?,SS80¥<9±ilc,**S82>:. 84Q««;tK< t ^^<?),llI0. o 1 m 
m«S Q « 7 v 7 ^7-=7 X f v 9 «Pttt fi^«*»t 2 . i:Q±C. * % HQ SI 8 4 * 
v Att^fiB ZQJBCAU^ttiJ'ttL. t«8 S ® iTtSgb , S 'J lit it I . 

oil-?, 8 *£|tO*840*inc»o7lJZ««*Jt«f«*?**L, SE 50 
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<z>*nc. «^^iiiii?jssL s i tiu wit z . 

[ 0 0 3 8 1 

tsi?^?k-9M«v?c, c®«-*iii(ii(i)t:»ft-atttz»i, k 

*?A**«l<9TiU> !:)-(?Slf < X 7" 1/ - # t JR Uftit 7 t J; tl . 
JltfAASICY^DD>Ci-?-tSl?tt, »ft?A7JU£7*-*tflHC, US 

[ 0 0 8 9 ] 

C0«ft?=AAS§«IBI0Kfttt. C<5S#««giB-*az. 

S«»J®tt*C<l)«KT«±C. fli^,lfi(i)lti?, ^<5icSlitIofe 

?7Zf »5iat»u«it, a * «j © « it . sj?T«ts ! Jsrb, x ? x k & «p » 

lTC«lil«?57f »M*^tlC. liO. 0 3 in m , HiO. 8 tn m <P Ktt 
Mfltttit 7, *ai«0 <P*ft©3llt»J*? It. affile, *&<2>«t£fil**«84#, 
ii^81IJt/l'U7l l il1^jl7ll?SS83 | 5)J;?5, ? ? 7. f v 9 '< f- t B 1 

BItBiti?-1t7#7fcJ;l). 

t J£ £4 ? t? 7 IK C IS # U o ~> , 1tl^«C, B«HlKL7«*»Jtt5Ht*.X^-X;HI 
tlf^URitlll. M*®iBtW»U741t«iii?-tt. 31 & C , I^t-xn 

o> jsj n t « y s * u , - a: o ,n « j§ » ? a A * m 1 1 # 7 t * u . 
ft 2 i) i* , a # u * 1 u 7- 7 x f v o * ± c , tr < 9 d 4 ■ « t 31 y tf u , i^icffi 
attffflu. x y ? y r u il ^ip]««» t fm'? tt , tcpiic, 9fi » fib ± ffl c » st * t 
a t« » « ff j t s y . ^ © ± c . :r < st< , itcstiistfi+, aamamtaiflEr 

«PWU 7* 117 t J; II) , Ivf>7l, ^©IC, ¥« t « y » it 7 t «fc I) . 

*t 9 K , jfcfiS^iOffrJttfcyc. ii?7Zf y7ttS'l«it7lOltb7UH. 

ua^nitt, ^Es^Tffl?, Ji t » ^ # c » # r v # 7 r i *y & # & z . 

[ 0 0 4 0 ] 

B6tt, HJ£tt85*. H1~Z9V7fit«ll7»UtH!7?f il-*-<P 

8 5 1*, in u . itiSi Ocm, iTI&fm^JiRiHftt- ifnxz 
f - ^ . i *©flfi<?)4«i^^^®-iiic j tnj: , ;jii)7'7Xfv? • &mmit%i9ft %® 
i a*ttttftj| t»it*,7 ? ? ax- -?-Q8Pa, nt7a:n, « y 

7 y » c z y t-> • f v ym, a y ^ ^ • i<i)ift<9is!i*ts u ~i t u . <* i n » , f 

9 ymjxv o ^^(DffiusiMiitfta^ttf??^^ v ? 1 1117 e * u . ) 

86tt, ^ftCSU7ll?«X*ff, 1 UftiXt 0(iMSSiS)#|[(5H}L?, T75il^ 
, fi2i?>±TBIHItt*9 : <4S-37ll?. 

8 71*, ^©SiJtCtf&fclTfll mm, £*i5clflSI?«9f5l$. 

C <D 3 A t B i! 7 # ij ft. I if! 7 5 f 3. X - * - IS , « 1 ^ 9 □ 7j7 y h • A $ • & 0 * 
<0 * m ffl C> T a X 7- V - ■ ^t^^C^ffiU?!. 
[ 0 0 41] 

ft*l»t3t^ > 5 tXmm C? y > K U (S5IC, ICJDltlenSffiH?, s 

f ®W 9 6-99 ess i tt°rffitt«i6t«ttc:7 ynncn^j) , ^teai^Ki 

JL 8 8 ^, «3l*87t»B??1t?. 
[ Q 0 4 2 1 
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in^Ifit, » * - XAy^J>7'IJAt • CVDI - 
l# J; I ) # , IC U 7 6 <fc I i „ 

) , ±DI*t*filCl6l)TU7. 3*ft*$«ttH9K UX> h" U X h ± IC, ft ffl 

, U 7 tl 3 , < 7 &f«41«»*JBffl 'J - h'ttt *tt. ^^h±ffl^ft 

* . 41»l®»Vtt»54SfillC3tLTUl©?. U - K « t ± if 7 t Jl, K # '4 i: K 10 
»lt3i?=!*^U7^r, JK. ft . fl?SKttlI»«t«$=W3*. 

^ © R « ^ <D 4 BUB ± C . Lf?vrj>7^1?, f 9 > ft A 'J ■? A i: © flfi © ft ft * * 
U q> ^ Ah ± C . *ffl«L86IC**JBt?*ft*ttiit7»r. *HlC«Sl^y*r4lBr, 
J: l) . 

yf >'77fl3L6 8tlit. SSJ??7 X f y t , £ ■ » B C . ?7Zfy 

C Q <fc ? £ §1 9 S >£ . ^ o> Si & fS . JJfil-ji-JUJUJffl^Ctln?]. 20 

[ 0 0 4 3 ] 

8 8 ~ ? 1 , 4ft©afS&85®«-*Q:£!f. 

? 2~? 5». ^ti^s-ffltiTftjii. cat»«#«a^t st'tffltfflius * 
I). ) 

9 6 ~ 9 7 K , 4BiSt-3*<-tt3|9Jl. 
9 8- 9?!*, lllgtoS^IIJI. 

<2*r. « * ff J * 9 6-9 9 « , *SMJL86c9**^iq]Q^llt, * C - » ft C it ft 7 
I! 3 . 

[ 0 0 4 4 ] 30 
C 9 <fc ? C . 4S<575f iI-?-§A85t««Sji? 6-9 ni'J5»^, 141 
1 c m*fl»#Ac# * it 7*? 3= , *M1 5 cmSoHHtt-ttfcftt *)Bt 
ttO*R<9*3l*87©Jlt**#J?HWP3ai»<?>*3l*JRt»B?^tt. ft 

« n # c -3 * <• . 

(4tt<5SJ,S,85tlfc7#*±ir3l*. £ ft jf IB <P « ft »J 1 7 6 ~ ? 7 t * H U , ffi £ 
[ 0 0 4 5 ] 

4ft0SA85<5if8 l J*tt, 1 o mS*, ft** It T * * , nTHC'J-h'lt^ 

a <• . 

C<57niI-?-C, «»^«tSU?SHlel?, Bl!II)±tf IIB 8^8? 40 

ca^, 4ii? o i cRistiDin. sif88^8?s^?on ilea 

, |B|*ffl:#Alt)3#iJ, U . £11 car , 8 8 V 9 1 d] £ , 9 1 >£ 9 £ IB 

Ctt 31 u* , acir < . 

«■> 7 , «*»J«9 8~??*t*ll7UZ*5K!>iJ»041*JR&HKIt»l*. 7 - f tt C 
»-«U, it 7#M-> • ffiHt I . (ft*. **3i«*»l 0-20% 

aSCSUjC, «*»JS9 8~9?<9S*^|!0<S)fflS:(PfBI«Jilt. ft**<?>ftttt5£ 
ttlWJ; I) . ) 

&£b, #iiltt, S*ffjS?6-9 9©HHmicayti7««U, ^©±*fel*T®£ 
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« ji ^ & -? , tt-«tn?f ii-?-t»j:n?n. 

8 5 t f Rlift . iE^iD?ilb, *©-»?ttttfit ? <fe7CU 

It? IK It I * *K b 7 <£ II . ) 

R « S 9 8 ~ 9 7 * , ?8~9?OfffrC*t«if7tJ:l). ] 

[ 0 0 4 8 ] 10 
* £ . «1H);?3(!)1, 94*?5<9lHCft->fcS*[tt. * « 5L 8 6 t a V . ig 
I 8 8 V 8 9 <9 II , Sy? 1 ?)SC§Bn. S*t»»?1±Zfctt©fi8ttt. i: 

«lJL8 60±TfflFit. U £ I) C J£ iT 7 II 3 . # ?= ± if Z BK . -#tt»<9¥«filS] 

i^^II^. ft * « # . <9 » 4* C .fc V . IftttCftjctZAfcttC, 
[ 0 0 4 7 ] 20 

1 1 . 

© » £ , *P ffl I* . -«C9tPB'JflStD-7-C#?=^it*.e<9tfflll7<fcl). 

ft*HH, xrs^titicvcs'i, auy»»5{sz. ( & s g a as £ t 

&Zi*IC5*;SJ;?«*$=$!;tl#&5lCS7. ) 
[ 0 0 4 8 ] 

tH8 S ~ 9 1 * , ^tl'^ICtfef J«al? 2-9 5 Y . « « ff J i 9 6-9 9 ^ 

. ?ai##«3«aa, -a^j>T'>^-tjf^UTii?^. 

-*C , ffiffi:>7>^~«)iggiC ( F 7 7 7 y t- 1 ) tt , lffi©#«3^fB3l» 

t 8 ( c m 2 ) , S§m& (ft* ft) oJt*«*t e . »«#©*?-t<i (cm) * tfii* 
. . (10 (-14) tt. 10 9-14*) 
C=8. ?X1 0 (-14) X£ 3/A (1) 

- ^ ® 11 » . tll^Silc^^Ttf • > 7< 

ft*«*tjEcr«liftH?^4lU73***JItVM (V** JH- ) H, ^ <?> 40 
*9l^ialtQM ( Q 5 - □ > ) v * ti tt . )X j$ >: s 3 , 

QM=CVM (2) 

1®^?)|*l«^I8l?;^-EeM (j-7' a - h ) tt . 

EeM = QMVM (8) 

ISC ( 2 ) 3t«AU, 

EeM = CVMXVM (4) 

£"s,SLM (cm) 3§&, ? tt7 /** reft » ? V I , W ffl? - » Q> W » , i 

«**M (H' 7i) Qi'iC, 5X^-?mt VcCM (cm/S) <5IS (Af fflili 50 
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1* - ® - a ) tnj:^-?nacs3, 

EeM = MVdM(2)/£/1 0 (7) (5) 

VdM = f (2X10 ( 7 ) XEeM/M) ••••••(6) 

£'J^®ito»-?ttS<. A^SIftttfUfQi^fittHtWMVtn, A * t 6 L 
M«it3l9=ttl*t»C. m«ft C»**JtilU . I^FM<9iAff4l«I^tft», 
WM=Eem = FMX6LM/2/1 0 (7) (7) 

I'J^Altt^Oft^ttVtddftfe^^ttaiAx^^^-tEdM (J) V U , QmWE® 

HiftK^^^ffli^x^uaifo^^jpnt-saoaftfiflt - ti^jn* ■ ® «> c * 
e> ft * a st . loftc^usiHt-imt^tiiK. a sc * * z . 

EdM = EeM = VMQM-a-JS=VMXVMC-a-j8 ( 8 ) 

WM=EcLM=EeM = VM ( Z ) X8. 9X1 0 (-1 4) XeS/aL-af-e 
...... ( , ) 

IX t S dft Z IS , aJ5s#l8»f«(4it?. 

C ft '4 ® j§? « tt , * ft ft fi • *B*tiT*<C*tfS3:Ll). 

fllilif, E7Afct7, 1 0cm?^2ft^WltlSb.. <?> £ 9 H 3£ Itt <& 
ft n iz . l?0. 1 utn, Jt««*e®tt*Itttit. * «t » f£ > t ft » ij 1 u m B 
U7/t**»x<3>A*co«r. «j±v t £p*atftr£. »tsi, Sfi*ttc*<a> « 

u . 

[ 0 0 4 93 

fe^Ctt. «»*<<>. CitJiE) * i) ttJft t S I) * i?ftW£ ij ft I) . 

* ft C «fc 'J . £ltAlnlU#ISttU&!ft. ¥ft*itfl>«ECBjtmiZ»flf*X»l©|RJ| 
Cttl. C <5 B < S 8 . «*|0))?JfCMl, JtK«*ICjt«L-, SHilUi, » 

M^5KSJ(5 7-, ttfl> tt»®JfctfWffiC»««*.ttJtfll • £K?ft 1 . 

* AD -M K •» i\\ T < -7iX?%&fi&n>itlJJ;Jz:tJM'£;£&, * E M <?> JP * ■ £*I 

©if#- ■ j t*m<9a£iBe»»tq*fisiR'ji!i\^<ricv#*»?ft?. 

salt u ic < < t 3 & , #?=±ir*iic, iiHj{f>?(Ayniii>««* 

ttt»?ttfcjHa?fc ill) t tt, n»©?act*U7tJ:U. £*!L> 1911 

, jfcSttJKBX < * z . 
[ 0 0 5 0 ] 

1HU. 

^tm<5JPfrtyj\r<tfl.i3:. K » ji 8 e © . « « m i ? e ~ 9 9 © if 7 » t a 7 < 
1 1 . 

SAtsi< rzav, 7 ? r 1 3L - $ ~%&&m&to%-i * 

[ 0 0 5 U 

* U » C . «*S)f?6*?8tttit«tfiJ, 1 0ortif®fyf?|!t^l5^9 

nr y 1 c ft i) . ^ , 7t , 7ttci»r , ;sjaT-#ftu. s*n»fegfiw-P3Hniii*t«*. 7 

9fil-y-t#7t J;ll. 

I1S89CI, 9 0lUX<9*St«]^Z¥tnf3:, it&7£Rffl*3l?ftl) 

. tf s *i is * . & ?i-fi.i(*tt#u j c»a*»su3. 
[ 0 0 5 2 1 

?5Xf y^^Htll-hCSIl^vH, t <2 ± C . 8P A 8 5 <?> It » Jl 8 8 

iTiieon^iu, a*si/-t-A;^i«?, mi jl sets it . s^bs 

ti7Uil. 
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0 . «tt»?*a?Li?)B!*®4Jltl»*L, S* 3 S « *tt * , 
Wttlb, «ajLtajfc076J;l). 

[ 0 0 5 3 ] 

~*^7-7Xfy5±®^li<5llij|r:, fSjiJLSS 
tS*«l)»*t*CilJaZap*C (SlffllV 8~H (5J:Tit, « « C ft 9S 

C tl tt . £ « 9 # # . IB I* C * . ^*»?=**<S3fcd», 77f il-^-iftt, 10 
-*0»A8 5Hlt 4 »l)fttfa*Ml * b . td)-lC, **J**tt 

[ 0 0 5 4 1 

* ffl C , tl,><yH^ll.#l Ocm0tt^9^«IIB^l-»»iJ*?*;|!j'^hC. » 

1 • 2 n7b-Ufitb, II ■ 2 . * 5 • 6 . * 9 ■ 1 0 ■ ■ ■ ■ » . ~ o <0 7 U 
- A t ); o 7 , - -5«Sitfe7l/-AC. £ Jl & * , $ & m rr>. * c . o . 2 m in d> m 

* ftj 1 "t % 1 mWt t . H $ tt ffl 1 1 3 fr^ >' 9 ? «P JPJ 0 , S 8 ■ 4 . 56 7 ■ 8 , 11 1 ■ 

1 2 # 9 7 u - z, c & . 4«xmniammc**ic> h « ©^ > ? -? . arat ep»j* 3 (a 20 
1 h v 1 9 4 . ) . 

H « <M| tt *l * K ( B ^ A/ h ) ©SKHt^tlClfcT^fcO. H9 * © » 1 ± # C B & tt 

*«»J (-tts^iiftstitfiy^cgjf, iii«(D'Vttn9a»Bfi7^ei)«« 

»J t m I) T t> J: U ) tttitttfr*. #7 1/ - L e>i%Hm-S>Y7-p7Ctf V ft if . 1 

0 cfni^attfttftl. 

-3li-f.C®fttt#®±TI]<9S*l^i4,«t»JSt«-3it«llfl[l?, (0. 2 + n) 

mm~nnnm©«H085^c, 170. 8 irirnQiliSI t ffii!7> I? 1 

I) i? , *0ft^8to? , ^©ttJECJintZSSRttt**,!. 

-at)-*. C<Pfta#Q]»**ltt*1iittC. UftCI 0~2 0«fiS3lf ffROTl^U, 

45 u j> ©»iiBi*stt*»r zsscam o . a rib 30 

C. ^R©35 7- 1 0 cmc)SI5Lff, » © M tt c & X, « » t t it I . ( C © <fc ? « # 

^ci>[Hi£it^y)iDm^i?r#sX7--ttfe^sJ^;^c, 8$#;f St ep.spj o -? £ <t u . ) 
1*, ij±!s, =/7f7iitM7, **c*?*o, «*»j?iintiasrft7-ft ( 

1 OcSniS) 9nc«o7llL ^j-iTft9^J^#, «tt»««St£A* 0 7. 
ffl£C«JE0. 7^iI~^-aSltJ. 

[ 0 0 5 5 ] 

:9»7l/-A9t*c, I 41 1 c m © * A R v , i: ft # ^ ?MI 1 0 & m 0 e s rj £ ? 

C*Z8C*ftta (H$<5* 9fS0)?ii® J: ? C. * B ¥ * t JK . t <9 t C tt 1 C * ft © ¥ fl 40 
75fSj©m»JltlftiTZ¥07£J;l}) t «P JPJ 0 (R«7 1/ - A <9 « C - » « ft 7 ) . & X 

■ ai m t » s o . h « © f & © it at* « mm n » it . i © « ® * a ^ * h 1 1 a 7 « i 
0 . P5i^^K<9lliii±#c»*»JtWit. ««vi«c : /7?7ctf 7 7-#^b, mm 

11^^17, P3fttt075f iI-?-tS7tJ;ii. 

« I . EtiJia'XJh^, - T- oc?)7l/-At«';lfL. xiClla. ffittSPft, ± 
Y TiCM I J: J C 0 , »*#Jt«tt* . -#1b0. 31 9= tt»0 *.«!*?. 

9f iI-?-CU7UU. 50 
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IX S $ £ 1 X y t © iMl t 1 tntnllTCb, ~o©7l/-i*lu§fe>l»C#flMtf-7t 

J; ts . 

[ 0 0 5 6 ] 

^ 8 tt , £ >T < 7.7 1/ -9nimmm*til1.t\, }• §0 9 tt . t H S * &H>&1 

1 0 0 1*. « $1 8 5 G m hn . £ B Si QOm©.. 7 7 7.T v 7 7 < A, LtA, t- <D*mc£. 

i oiR, ix«#, eoxo. 3 mm common man i . ^^MtsnT, i 

C 1 0 1 fltt -5. . 40m^?)lltStl7, SCHllttTSL - ft . 1 G 0 * © 16 

senr^?ttuj^ti}L9CyK ( x M c rat . c *i an oacvFitn. 
) 

1 Q 2 tt , K<?>*fflJLt!y|-*®±T*800miTi<plHlt. 
103tt.S^KM?lt2yh, 

1 04a, * Hffl JL <9 IB C 1 0 0*Sfet?tI^ytl»«J, * C » S m » < , ft 

it 1 oo*®e>B»fflimi*fi«a. 

1 05S, lOTiClSIil^vtlS^I'j-Fi. 

1 0 8 I* , *»1*H 0 0 1' 1 0Bt-)8C, ± T * 0 . 1 m m co m 1 9 J £ . 

1 0 7 tt . tffi 1 046ftlBt-3S<-tt«iWl. 

1 0 9 tt . ^tEQMAfimil. 

H/TsU St)#, 0 9 tt, *ffi 1 0 4 ^ttHS U , 9K1 0 2 IC ^ * t 7 

iT^iJjtiisrarj, - ft ffl it a JL v k ;r ^ C , 1 COIU, ««ft 
QTffltiCiJa, * *J h 1 0 8 © « lit <?> £ S t SS£il * 3 U-Ktt#S&f-3. 

i i o 1* . ma 1 o)i#it-)8csiiNi. 

1 i 1 tt . .if 70. 3mmoiioliIc^»tt««WtSo*.ifAll. 
E 0 0 5 7 3 

UtLtt, Itt^iH OOlCJ;^ e>7"<Z7-l/-<?>«X«#, sooxsoomrr, 

<p ¥ ■ c . i ooxi oo*®«ac>*. ixsmis, ssaiu>i±T*5omm 

El ? © ? c , * a ^ h v 1 oon 0 8 <0 HI IC, 1 m m © ± T IB » » . ITio. 
1 m m <9 & * f J I 1 o e t it z . 

fe^u, BHiK, k « #j 1 1 o. iT<9ino. 5 m m r -3 , r * tt 7 tf it . if 
to. 1 mmK-F©-#fc*t*Z. 

0 © - IHb » t . S*»JL<9±T<&*IB0B?->£, ±TCtt*»ajL©BI»<l)f"IB©B?- 

v ? w a ir . » * fflfr 1 07*1 1 0 1 tt it , y7^7mo>-»ii^n%j . 

£ , f!Pi1G2<98l3^tt- 2 0tnrnCvf?}tV§t«it7-/7f7[:?r l Jffli? > 

tW^rtt I . (U©X^--?--S5#Ctt. JnJBtCJ; 1 ;, #9*1 0-20%IS 

»*]*z*J8tt8«#jt£iiic2->-zfc < fci». ftzutt, *Bi#«E»^<5a]iflf»t)^ 

*. $ C . 1 m t M , : /7f 7Cff ! iflit7Ull. ) 
«Ji:4DI 3 0X3 0 Oinmiiy^iSICtfAb, - # * 'Z . 

-#<b»t»tt^|q|C1 0~20%IS, 3l?tfl*Ufctt«-?(50mm<9±T*l*, * 

^fe«u, zr a si 1 1 it, *mctto-7±T*T5S«i-z. ) . mmb . * tt ^ ;n- © 

If A K t # Wf ? , 1 MWvf?7-flClitf, » JSP U , * » t H 5£ t Z . 

-3ii-?, *c&^U3K3se«*«ita->feDf/*Kt»st?. 

c^j; ?i:ut, iKJtxI^, OOXJBOnim-?, «fti»z. 7 m m <?> . 100 
ft0tt0lH<5T£c. S X a # . 2 0 x 8 5 0 m m?, mi & *l 0 . Sm^^z^-t- 

[ Q 0 5 S ] 
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X c . * 1 0 0mmfta®±«c, ± fa 3= c , in . 5mm, ITS 1 0 m m@jS<9M 
SO C > AM 00*. tttl 7 I) 3 IttfttSI 1 1 . 

oil"?, »tt#t . *K«Jl 1 0 1 9ttt C 3? tt t , fflHJJ«*f«Hrr?. (»X«C1 

0 0 X 1 OO*0C>ffJ£#at»#tt. *C*-*Cfflilrl,7fcJ;i). ) 

-3D?, llia^l 0 0 *® 'J - f* » 1 OBt, <JE2,JB3KT£fiLS 

1 ic -> « r . imsiqi 00*© y- pat. iitisLs ict«?, c > t* * 

[ 0 0 5 ?] 

SL8 Itl7. -^*®tt»C>C. *». »»#C>C 1 0 0 1*1, » 1 00MH 

aA^x©¥w«c»u*.ffitt«it. ft a c > # $ & u . &**H»t*m*3. c «■ e 

>(9Tffl)7?f il-ji-^ftMltfXfliaftCH:, tfiSUSt t V;h? < L 
7UII. ) 

c la t «p an t n. w . M*z**cufe7?fix-*-tfiijfc*6ctt, «e ffl * c 

[ 0 0 6 0 ] 
[ 0 0 81] 

c 0 e >■ 7* < 7 7- u - 0 bj s; m m t 1 0 ft j», ± c u , in » c > <?> « t> y c , g ? 5 0 m m 20 
««<D*lS*<i>TJit»y-aif. *©±*t±**ia2mmSacjKtf:>fcir^P3«t 

■ itzmnmcu. *f^i,i9i*feKT9U?ii?, o*#t nit c&wt u 

y, **C**fcfc3t7*'rfl-tJIl>7» ';g*l,-7£J; I). 

sasti^ts • * * ozr /* a • ^^ifi^uii. 

75f iI-^-tRI, 3* F* . 1<9*(5Sj|llttC:Jl^, If /» « * , ^tLtS^F#t« 
tj:?CU7tJ:H. 

Q7,±#'-;ftI*.&# §G»£ftJg#& ij ft 3 . 

[ 0 0 6 2 ] 

C ®St##*SSI«CttO 7, «**ttttKaaffitl£7fei()®aMfe«ail*> « * © 

fiat»f5ra-?»)Z. ■*<?>-■ £t»c£*. 40 

«a#C. Jffl*»t*»U . l^tH'-Afill, h 

f ii-^-f:iiu?cb7Uii. 

»0*ttc#»o / z^tati. § / 7^tc»it*.a»a®*aaaic * i , 

m » , *?utt, ii^^Bfflcijfftsaa^ct'j. ff»$*iA^z t a«u . & 

»»©aatY>f9n*>S!K**cj; , ;«/Hu.*»K*ftt3i«5eu7tj:u. 

cs>»®*«*» s . ran*. $fesis, affjA«#<9«ff*^t55iU7tt. *t q * 

[ 0 0 8 8 ] 

Ctm©7 5faX--?-IU*J±ttpa]U^3t:«7, t AD Jt 7 # «7 tt 2 V , *ff*P 50 
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16104, 'J - K « 1 0 5 St »»7 < frL±C, • 1 ft -f 7 7 t ffl U 7 . B 1 ~ 2 C 

«e t fpffl^xx/.ct'j , a n u t r tt 7 e * u . 

[ 0 0 6 4 ] 

B ? C * l) 7 . * tt *UH« 1 0 0. 1 0 8 # t 7* 7 * 7 Vt [ ) IC U fe a K lb ft t , liM 1 
1 1 9 £fc T 3 . 2 . 7mmcT>-^^o)tl^cftiiTt3liU, IH^tJffffilA© 

r 7 il, r* * 7 7 X t iU J . 2 0 0 0 - 1 4 7 8 4 1 E SB * J; * S , # ft 9 C 7 « 

y ir v Kffftfc*ZH5£«±CW'Jtii7. ~ £ x C 7 t" < X 7- U 1 11 ?f Si 7 7 t J; ll . 

[ 0 0 6 5 ] 

±8E©a<r<9^>f7tt.ff*iC*!EU72. 10 
[ 0 0 6 6 ] 

t <?) ft . * * Hfl I* . 31 ^ <5 ffl M C $ t! fe <i . BtttHUjt'Jt^^qfUlJ. 
[ 0 0 6 7 ] 

[ 96 m g) m n ] 

**efit*fttZC*IC,J;3«)«t. *»*«C*tJBL73!ClB*. 

(2) *pjm#3 t u fegftft t . fe fe ^ ir: m $ 9 ft * © *ft ^ ic tj sit u ? m*w®.m® 
m v x t u if # ^ a 1 . 

(3) ia*ffl»lftcj 7 7 v K V il«©S'S;l^¥te t J feto, ZSLTiy 

( 4 ) liSttCtiiOltCXSttpHU* < 7 , « 1 -\ © X * 9 «P ffj t « ? I a V 
W*C. *»9*caftZ. ««f\n*t3t'IKitSt««^ **<?>*aic*tfc 

( 5 ) il«©7-7 t ny7K^ep(PiJ/S«ffSiffly7l-tf«ll7l)7D>Ca-?-IC, 
Y * - v- X * r 7 - » * K U C .4 fe ■£ * 3= f> 7 - 7- □ * f Q If « 9 B II 7' - * t * m U . 
<D 0 C R y 7 (- C J: I Ht C . B IK X 7 - t 9 °T « <9 ft 3 X * $ *t* - 1 t . 

a 1 . 

(7) «3?lSi&§7-, *M<5fr0Xffi. ^ffieS£*glQl«tl D 

(8) fttt&sHHttft* ?. **c. &*si?tt>; 7 1 * ? c* ? . 

(9) * SS # ¥ ffl 7 , £»?A£#*3*CfiSl)?I=l7e:L-*-<\<?>*«*=A?JB 
*-«IB** iJ ft ? . 

(1 0) »!S^Pi07#ffiU. SI?, ««<9ff£C9 t ©tft'J *t < . fe*J±7tt» I, 
(1 1 ) #*CSl)«iH**, l«ttCl(*U77J:TCtt7. 

(12) e»a*»fu^ri). se*«, «K»***i5fe«)oc>T'^ X7-I/ 40 

# i{ ft 3 . 

(1 S) £ft«ttie£ff»U ? lESxIR *$mKS ^^ftC*«tK? JUttJUBH 
S V «J ft I . 
[lE©ttSt£StE£l] 

[11 ] * % m t * tt u fe ep m * 9 □ 7 c a - * - n sp 7 x t l v s * j 1 h . 

[0 2] ^ ©ZDD H . 

[03] B1 ~2<97XriU74»i5ftfe5Qifo?5MaH. 

[04] ««c£P m/K C X * X • £ # ft 0 ffi% t £ A t I H IS 7 X x A, © i 1 ■ B . 

[0 5] « t * A 7j * ii 7 7 v-mm^t&mt i &tfi<DT®m. 

[163 S1I85V, E1~2<5>Z7Atll)7fti5ilfe#IS7?f iI-7-<P 50 
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93 & <0 JE m m . 

[n?]tftijtiii*it7fe*G<i>-»<DK££«niH. 

ift b§ ] 

1 M * * v 9 X . 

£ 5fi S t" < 7 7- I/ - . 

3 * - 7]? - h" . 

4 #ftft . 

5 ^ <?> IB«E« . 
6-7 « ft y - J, . 
8-9 IQDttil. 
10-11 «ft 'J - )V. 

12-13 t 0 m&m , 
14-15 en n jx . 

18-17 Sf lj(5D~7 - . 

18-19 » 2K □ - 7 - . 

20-21 -f > 9 □ - =7 - . 

2 2 - 2 3 X > h" l/ZC-3«Sflfftfe*7t!v F «P FP'J ffi <9 IT ^ 7" 7 > T v h ^ ^ 
£4-25 □- 7 -. 

28-27 »*hf©^^KB»D-7-. 

2 8-31 09*111^0-7-. 

3 2 - 3 4 R«1N7. 

3 5 IJl^RIilil, 
36-38 ^tm<9ffl!rd»ffl;tEft&. 

4 0 *ttl«J 

41 ^t^m □ - 7 - ©ttir toBiai&ffi. 

4 2 - 4 3 B $ ft . 

4 4 t<DHCl9Hitfe*»fl)fH:*^7. 

45 lt»<5Tli:K ! J«^^l!(<!)ft0 5D8ili;XiL 
46-4 7 MS»D- 7 -. 
48-49 IltfflJDfttl. 

5 0-51 lTCa*ly»-. 

5 2 T£<9;&y*-C*Jj&t3jlDlift. 
5 3 fttttt. 

54-5 5 A ft tt © 0 K » . 

5 8 - 5 7 ^tmoTon*, ±ic^ ! ; ^'.t^Esi^ra^iUfi. 

5 8 *±»©HES8. 

5 9 iT»<5«SI. 

80 4 t01»±*C**3»';<&tt<9*;iM|i. 

8 1 «« a 

8 2 3F-?Jt-377-f»CEB|irfcS*U<S>»*. 

6 3 1<5ti0«»l. 

6 4 «|iflCltl i fe7fi<9Iy-/Of 

e 5 nmm. 

6 8 1<9iiCltl^t. 

67 o^7I*^^yF. 
b 9 mm^mmmm. 
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7 0 *t <D &® V - )l . 

7 1 t <9 # K y - )V. 

7 2 □ > C a - * - . 

7 3 MiCl^it^lS?^?^. 

7 4 + - £ _ |! . 

75 ^--7X** 

78 « * * x t> m 1 . 

7 7 ^©JlSf ASIfl. 
78 *t 9 * - 3? - P . 

bo ?y>n:ii?7Xf¥9ta 

8 1 filVtlt. 

8 2 £ I $ £ . 

83 ?7Af v 9it, 

84 #$c<?5«;S fS)£SI$t. 
8 5 7 nil- 

8 8 # »<2>*fflJL. 
8 7 ^S9f 

8 8-91 ill. 

? 2 ~ 9 5 « « 1 . 20 

9 8-99 mm'm&. 

10 0 litlllSfl^.ilK 

101 lajLucvh. 

10 2 K®*a?H!vK*<5llJI*. 

10 3 » <5 1 1 JL H v I- . 

10 4 C >KlllJlK£l«tt. 

10 5 'J - h" % . 

108 «tt'XArK100Vl08t-5«^»*«yi. 

107 *lI104S#IBto«<'«*»Jj|. 

108 MIIB*H^n. 30 
1 0 9 «M£ft «&. 

110 «107H*Bt^*<'»4l«JI. 

1 1 1 mnic2K»tttt«»tM-3*.=r/*ji. 



[Hi] [ B 2 1 





(?A) 
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[ ^ 5 3 [ B 7 1 




[16 1 




[ Hi 8 3 I m 9 3 
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e=f semis] 

[*/JlB] ¥$15^4^188(2003.4.18) 

mm* 

[ ?! Z *H ft JS § * ] 0 0 64 
[ 0 0 6 4 1 

H8~7CJ»it?75f iI-J-^ffiSetftJB, SSI188~? 1 9 * H C « 
IM^^Q^©^)*-?, «ftl9 2~95t»«?t±-7fcJ:Ll. 

B7C»intIlB 8*8 9CIE«Etinfc. til? 0 V 9 1 C %. W II ~£ til % J Y > 
tSf 88H91, .£ 9 0 * 9 1 fS IU ft . ®nVL# tot) 1 ft * > f Sue 
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Abstract 
Problem 

To improve the printing quality and copy precision in a printing system that uses a 
continuous printing plate on which all the pages of a book, etc., are inscribed, to make it easy to 
obtain electrostatic actuators and other products that make it possible to print an easy-to-see edge 
index on the edge of a book, etc. 
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Means to solve 

For a printing system using a continuous printing plate on which all the pages of a book are 
continuously recorded, a rubber blanket belt is used while adhered to a roller, or while adhered to a 
perforated film made of a hard material, for offset printing while also using an ink absorbing 
apparatus, and it has the same length as the printing plate, or the total length is shorter than it, 

Multiple cutters, or the like, that cut in the direction of travel of paper that are furnished 
with a controller to select any distance between them and any absolute position, are furnished at 
the print paper delivery opening of a system, that prints on print paper continuously or one sheet at 
a time, 

Selected figure 
Figure 1 




Claims 

1 . In a printing system that uses a continuous printing plate on which each page of one book 
is continuously recorded, a computer control system for printing and the like characterized in that 
it uses a rubber blanket belt adhered to a roller or adhered to a perforated film made of a hard 
material, for offset printing that also uses an ink absorption apparatus, and it has the same length as 
the printing plate, or the total length is shorter than it. 
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2. A control system for printing or the like characterized by being furnished with multiple 
cutters, which cut in the direction of travel of paper, furnished with a controller for selecting any 
distance between them and each absolute position at the print paper delivery opening of the system 
described in Claim 1, or a system that prints on 1 sheet of print paper at a time. 

3. The computer control system for printing or the like described in Claim 1 characterized 
by using a perforated continuous printing plate wherein a rubber-like elastic membrane is adhered 
to the surface of a perforated continuous hard substrate, and a planographic, anastatic or intaglio 
printing face is formed. 

4. A book, such as a dictionary, with an edge index characterized in that a horizontal line 
across the page range that includes characters for searching, or a horizontal short line of pixels for 
forming a "page position indicator horizontal line" comprising vertical lines representing specific 
pages is printed on the opposite edge from the bound edge in the same plane where the text appears 
on each page, or when the page range in which said characters are included is too small to form 
characters, a short line of pixels for character formation with which said characters can be 
reproduced in ordinary size [is printed] above, below or directly beside a "page position indicator 
horizontal line" beyond that range, on the opposite edge from the bound edge in the same plane in 
which text appears, beyond said position, or a short line of pixels for character formation with 
which said characters can be reproduced in ordinary size is printed above, below or directly beside 
a "page position indicator vertical line" on the opposite edge from the bound edge in the same 
plane in which text appears, beyond said position, using the device in Claims 1-3 or another. 

5. An ordinary word processing or print original creation system, characterized by being 
programmed so that image data for a word-processed original or handwritten document obtained 
from an image scanner are displayed on a computer running ordinary word processor software or 
software to create print originals, character conversion data for which there is always the 
possibility of containing recognition errors using OCR are displayed successively several lines at a 
time with the color changed, enclosed in a frame, etc., to be distinguishable directly below the 
corresponding image, and if error locations are corrected using key input or the like, the following 
several lines are displayed in the same way. 

6. A portable telephone or a computer system with which emergency information such as 
the device being dropped, intrusion by a burglar, fire, or special commands to the computer while 
in use, with position information using GPS also added, is transmitted to family members, the 
police, a security company, etc., using electromagnetic waves, etc., by pressing several keys on a 
keyboard, or by generation of high power with sudden large acoustic input or a built-in 
acceleration sensor, etc. 

7. The portable telephone or computer system described in Claim 6 and furnished with a 
function to output weak electromagnetic waves (infrared, etc.) having a frequency for an internal 
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wireless LAN and a switching function to switch between an internal communication mode, a 
mode to connect an internal communication circuit to an external fixed telephone circuit, and a 
mode to connect to an ordinary mobile circuit, in a portable telephone that can output 
electromagnetic waves to an ordinary portable telephone. 

8. A printing plate or three-dimensional structure production method characterized in that a 
print original or a two-dimensional pattern obtained by slicing a three-dimensional structure is 
directly transferred to a metal surface with ink that contains a film formation resistant image on a 
continuous thin sheet metal belt with perforations, the metal in portions other than the ink coating 
film is removed with a caustic solution or by electrolytic corrosion, and the patterns are 
additionally cut and laminated using an adhesive, or are unified using diffusion welding. 

9. In a conductive surface for fingertip input made by adhering many vertical and 
horizontal conducting wires crossed in an insulating plate form, a conductive surface for fingertip 
input characterized in that the shape near one or both intersecting portions has a wave form so that 
the exposed surfaces of both wires appear in the same plane. 

10. An electrostatic type actuator using a component obtained using the computer control 
system for printing or the like described in Claim 1, wherein two long metal layer belts covered 
with an insulating layer are held facing in proximity using many point-like or linear spacers 
composed of an adhesive, adhesive is applied to the front and back of the this unified article, they 
are rolled up, or zigzag folded, or cut pieces are laminated to unify them, and a lead wire for 
impressing voltage is furnished for each metal layer. 

1 1 . A continuous base material, and a product method therefore, for the actuator described 
in Claim 10, characterized in that an insulator solution dissolved in an organic solvent or a gasified 
material is adhered on a surface liquid composed of water or a solid belt, and a thin layer formed on 
the downstream side is pulled off and rolled up. 

12. An actuator for pin display in which cut-ins are made at many locations in the actuator 
in Claim 10. 

13. A stereoscopic image display system that also reproduces hardness comprising a 
stereoscopic image display part furnished with many pins that surround a surface driven by the 
actuator described in Claim 12, a pulse motor or the like at the tip of which one end of a connecting 
cord of various hardnesses is attached, the other end of the cord is attached to the inside surface of 
a rubber membrane for display, and a blower for providing somewhat greater air pressure than 
atmospheric pressure is furnished inside the rubber membrane, and many photographic tactile 
image display devices of the directly touched piezo type, ultraviolet beams, ultrasonic waves, [or] 
compressed air pulses, for measuring hardness two-dimensionally in the stereoscopic object 
displayed there. 



5 



Detailed explanation of the invention 
[0001] 

Technical field of the invention 

The present invention relates to a computer control system for printing or the like. 

[0002] 
Prior art 

1. In "A Character Selection System and Dictionary Search System, "Japanese Kokoku 
Patent No. 2840745, Japanese Patent Application No. Sho 63[1988]-094339, the present applicant 
describes printing search index characters and short lines in the form of pixel dots that constitute a 
page index composed of lines in the form of a square that indicate the page range on the edge of 
each page of a dictionary or the like. 

2. And in "A Printing System Using a Continuous Printing Plate, "Japanese Kokoku Patent 
No. 2840745, Japanese Patent Application No. Sho 55[1980]-426, the same applicant describes a 
printing system also suited to printing in 1, and to automation of bookbinding, etc. 

[0003] 

Problems to be solved by the invention 

As means close to 1 above, telephone directories and dictionaries with one pixel by a 
horizontal line that indicates the index character page range are commercially available, but the 
current situation is that [the line] will be shaky because of vertical misalignment of individual 
pages during bookbinding. (Binding with a precision of 0. 1 mm or less is desirable.) 

To solve this, a system that automatically prints and binds as in 2 may be used, but with 2, 
there is a problem that offset printing that permits good-quality printing even with coarse paper is 
not possible. 

And with 1, in portions with few pages, such as "nu" or "q" in a dictionary, it is difficult to 
get the characters in. 

The principal objective of the present invention is to solve these problems. 

It also describes technology useful for producing a continuous printing plate to be used for 
the above, to applications thereof, etc. 

[0004] 

Means to solve the problems 

It is solved precisely by creating a continuously printing plate on which each page of one 
book is continuously recorded, using a rubber blanket belt or roller for offset printing that is the 
same length, or the total length of which is shorter, and that also uses an ink absorption apparatus, 
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enabling offset printing, furnishing multiple cutters that cut in the direction of travel of the paper 
furnished with a controller to select any distance between them and any individual absolute 
position at the paper delivery outlet of a system that prints on continuous paper or on printing 
paper one sheet at a time, etc. 

[0005] 

Application examples 

Figure 1 is a left side view of a computer control system for printing or the like with which 
the present invention is implemented. Figure 2 is a front view thereof. 

(1) is, in addition to a computer, a control box with a built-in shaft or other drive motor 
projecting from it. 

(2) is a liquid crystal display connected to the computer in the box. 

(3) is a keyboard. 

(4) is rolled-up paper (paper roll), the total length of which is several hundred M[eters] or 

more. 

(5) is a rotary shaft for the rolled-up paper projecting from the left of the box. 

(6) -(7) are the front (near side) and back paper take-up reels. 
(8)-(9) are the rotary shafts thereof. 

(10)-(11) are feed reels. 

(12)-(13) are the rotary shafts thereof. 

( 1 4)-( 1 5) are printing plates where a print side to which oil-based ink readily adheres on the 
surface (surface facing paper (4)) made of sheet metal or the like provided with perforations in the 
left and right edges, and a non-print side to which water readily adheres are intermixed, and the 
first half of all the pages of a book, such as a dictionary, are recorded on the left half, and the last 
half is inscribed on the right half. 

For example, with a one thousand page book that is bound on the left, in the left half of 
printing plate (14), pages 2 and 3, pages 6 and 7, ... and pages 498 and 499 are aligned, and in the 
left half of printing plate (15), pages 1-4, pages 5 and 8, and pages 497 and 500 are aligned. 

[A film of a material that has little affinity with ink, or an ink absorbing film made of a 
non-woven fabric (or woven fabric, paper, etc., can be used) or the like can also be adhered to the 
back of the printing plate to prevent adherence of the small quantity of ink remaining on the front 
surface of the plate when the printing plates are rolled up on reels (6)-(7). 

Or, an ink absorbing roller that uses non-woven fabric or the like can also be furnished near 
take-up reels (6)-(7).] 

(16)-(17) are geared rollers having gears that mesh in the perforations of the printing plate. 
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(1 8)-(19) are water feed rollers that let incorporated water spread into the non- woven fabric 
on their periphery through many small holes furnished in the peripheral phase of a metal drum. 
(20)-(21) are ink rollers. 

(22)-(23) are rubber blanket belts wherein a rubber blank belt for offset printing, with a 
rubber membrane lining the surface of an endless belt made of plastic film, metal, etc., with 
perforations, which is made of a hard material, is joined endlessly. 

[The rubber blanket belt can also be wound around a fixed roller. Two rubber blanket belts 
of the same length as the printing plate can also be stored wound on a reel with each stacked with a 
printing plate. When used, the two can be separated and sent through rollers to make use of 
specified functions, and finally coiled stacked on the original roller, or wound on a feed reel and a 
take-up reel separate from the printing plate so as to be used with either printing plate.] 

(24)-(25) are rollers. 

(26)-(27) are geared belt drive rollers. 

(28)-(3 1) are ink handling rollers made of an article covered with a non- woven fabric tube 
using old paper to make it easy to attached to detach from a fixed roller. 
(32)-(34) are disk type knives. 

(35) is a square, columnar common rotary shaft that fits into a square center hole in the 
knives to be able to slide. (The cross-sectional shape of the disk knives and the center holes can be 
any regular polygon.) 

(36) -(38) are voltage application plates for disk knife positioning, and there is a thrust 
bearing touching the left and right faces of each disk knife. 

(39) is a roller positioned at the back of each disk knife separated by paper (4), the width 
left to right of which is around 2 cm, and that is furnished with a shallow groove into which the 
blade of each knife can enter. (There are actually three, but only one appears in the figure.) 

(40) is the rotary shaft thereof. 

(41) is a voltage application plate for positioning of these rollers. (There are actually three.) 

(42) -(43) are fixed rods. 

(44) represents many television cameras furnished on the top of the rods. 

(45) represents many red ink spray nozzles attached to the undersides of the fixed rods. 

(46) -(47) are paper drive rollers. 

(48)-(49) are movable rods for securing paper. 
(50)-(51) are cutters arranged at the top and bottom. 

(52) is a movable rod corresponding to the bottom cutter. 

(53) is a paper folding plate. 

(54) -(55) are square, columnar rotary shafts. 

(56)-(57) are rubber sheets for securing paper affixed to their underside and top. 
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(58) is a paper receiving box of the upper right part wherein the size of the inside is 
precisely manufactured. 

(59) is a paper receiving box at the lower left part that is precisely manufactured in the 
same way. 

(60) is a slide-like paper guide connected to the front top edge thereof. (61) is a paper 
receiving box holding base. 

[0006] 

The operation will be explained next. 

Using a recording system, described below, printing plates (14)-(15) for which positioning 
is created precisely are placed as in the figure. When a start command is typed from keyboard (3), 
a computer or the like in control box (1) operates, the various rotary shafts and paper drive 
rollers (46)-(47) and the other rollers rotate, and paper (4) is fed downward at a fixed speed. 
Printing plates (14)-(15) are fed out from feed reels (10)-(1 1) and are taken up on take-up 
reels (6)-(7). On both plates, first, the non-print side is coated with water by water feed 
rollers (18)-(19), and next, the print side is coated with ink by ink rollers (20)-(21). 

Ink adhered to the plates is tight against one location on the plates due to gears (16)-(17) 
and gears (26)-(27) that rotate in the opposite direction at the same circumferential speed, the ink is 
driven at the same speed, and the ink is transferred to rubber blanket belts (22)-(23) and is 
additionally transferred to the front and back of paper (4). 

Within the rubber blanket belts, as for the sides that complete transfer to the paper, first, ink 
absorption rollers (28) and (30) are contacted, most of the remaining ink that was not transferred to 
paper (4) is absorbed by the non-woven fabric or the like on the roller surfaces, and then it is 
additionally absorbed by ink absorption rollers (29) and (31). 

[0007] 

[Many ink absorption rollers can additionally be used, or an endless belt type article where 
non-woven fabric is adhered to a strong plastic film or a long ink absorption belt with both ends 
wound on reels can be used. 

When many ink absorption rollers or belts are used, first, ink can be absorbed by rollers 
containing a small quantity of ink solvent, and then absorption can be repeated any number of 
times with dry rollers. 

Or, rubber blanket belts (22)-(23) can be brought into contact with the ink absorbing 
non-woven fabric sides with a slight speed differential to apply force to rub the ink off. 
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When a long ink absorption belt or a rubber blanket belt is used, a process to pass through 
one to several ink cleaning solution tanks while changing the direction of travel using many rollers 
can also be furnished. 

Here, when the rubber blankets are the same length as printing plates (14)-(15), an ink 
absorption/removal apparatus need not be used.] 

[0008] 

Printed paper (4) contacts disk knives (32)-(34) rotating at high speed with the back facing 
down due to rotation of shaft (35), it is cut longitudinally at three locations, and when later bound, 
lines at the same height on all pages will be at the same height between the top and bottom edges of 
the book with good precision. (Roller (39) rotates at the same speed as paper (4) with the front 
edge facing down.) 

[0009] 

With trial operation of this system, the left and right positions of each disk knife (32)-(34) 
can be adjusted. 

The knife to be changed is designated from keyboard (3). Next, when a command such as 
"0.01 mm to the right" or "0. 1 mm to the left" is entered, the corresponding movable 
plate (36)-(38) moves by the designated amount left or right, and the position is adjusted. 

Interlocked with this, roller (39) immediately following moves along with the movable 
plate attached to it. 

[0010] 

[With an apparatus with a large left to right width, even if one piece of paper (4) is used, the 
number of cut locations changes variously, e.g., two, three, four, ... etc., and the distance between 
them must also be selected, and must be reset each time. A setting pattern for whatever type can 
also be provided with a program and each of them can be selected with keyboard (3). 

With a large system, many disk knives are used, and the knives not used are moved to the 
left or to the right. 

Actually, the portions at the left and right of each movable plate (36)-(38) can also be 
disposed in a birdcage form in different positions on a cylindrical surface at a fixed distance from 
the disk knives. 

The vertical portion of movable plates (36)-(38) can also be screwed to the horizontal 
portion, and when the disk knife blades are ground, the disk knives can be released from shaft (35) 
by loosening screws so that the knives can be sharpened. 
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Or, the disk knives can be allowed to rotate while remaining attached to shaft (35), and 
they can be sharpened against a whetstone.] 

[0011] 

[With this application example, all the disk knives are rotated with one shaft (35), but 
shaft (35) can be eliminated, and the knives can be rotated with a rotary shaft with a motor 
furnished in each movable plate. 

Or, motors can be furnished in box (1), and individual disk knives can be affixed at the left 
end of long rotary shafts with different vertical heights. However, in this case, greater shaking of 
the knives accompanying rotation is likely. (Shaking can be reduced by also furnishing the same 
type of box as box (1) on the left and attaching individual disk knives to a plurality of long shafts 
connecting the left and right boxes.) 

In place of disk knives (32)-(34), the blade of a linear knife affixed by movable 
plates (36)-(38) and a shaft (35) that does not rotate can also be touched against paper (4) with the 
top end at a slight slant protruding forward to cut paper (4).] 

[0012] 

[Movable plates (36)-(38) and (41) can be eliminated, many screw holes can be furnished 
in shafts (35) and (40), a short projecting tube covering the shafts can be furnished for each disk 
knife or roller (39), and they can be screwed into the screw holes furnished in the shafts through 
holes made in them. 

Or, a grooved tube to determine the relative distance between disk knives, and grooved 
tubes to cover shaft (35) on the left side of disk knife (32) and the right side of (34) can be screwed 
to shaft (35) to set the left and right positions of the knives. (The same is also done for roller (39).) 

Two groove-shaped tubes can also cover the shaft from above and below to enclose the 

shaft. 

Only the vertical part of movable plates (36)-(38) can be used, they can be furnished with a 
fixed rod extending from box (1) through which they pass on the left and right that can be covered 
with a grooved tube, and the distance, etc., between the disk knives can be changed. 

By so doing, a lower cost system is obtained than when movable plates (36)-(38) and (41) 
and their drive apparatus are furnished. 

A cutter system with this type of variable position knives can also be used attached at the 
location where printed paper exits in a conventional printer that only performs printing.] 
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[0013] 

In the figure, only the right side of control box (1) is described, but actually, there is also a 
similar box on the left side, and there is also a portion connecting the two. 

In such a device, when disk knives (32)-(34) are [to be] sharpened, in order for them to be 
able to be removed, 

the hole in each movable plate through which shaft (35) passes widens upward, and when 
viewed from the side, is made in the form of a fork. The screws are loosened, the vertical portion of 
movable plates (36)-(38) is removed from the horizontal portion, both ends are fit into a tubular 
rotary shaft projecting several cm from the left and right control boxes, and shaft (35) that is 
screwed in is moved to the left by loosening the screws. The right end is removed from the tubular 
shaft projecting from box (1), and next the left end is removed. 

Next, each disk knife is pulled from shaft (35). 

The joint between the short shafts projecting from the left and right control boxes and 
shaft (35) can also be covered with short metal tubes, these tubes and shafts can be affixed with 
screws, and when removed, the screws can be removed and the tubes can be displaced to the left 
and right. 

Moreover, the left and right edges of geared rollers (16)-(17) and (26)-(27) are also made 
so that their relative positions are not misaligned with thrust bearings or the like attached to a solid 
metal plate. 

[A semicircular tube for spacing adjustment can also cover shaft (35) from above and 
below, and flanges furnished in both semicircular tubes can be affixed with screws. A required 
number of fill-in plates around 0.1 mm thick can also be inserted between the tube and the knife so 
that fine adjustment of spacing is possible. 

Position control data for each disk knife can also be put on a floppy disk put into printing 
plates (14)-(15) [sic] and box (1), the knives can be moved during printing, and the cutting 
position of the paper, etc., can be changed intermittently or continuously.] 

[0014] 

When printed paper (4) passes behind the many television cameras (the arrangement of 
light-receiving pixels is only one left to right line), the image of this is input to a computer in 
control box (1), the images in the television cameras photographing printing plates (14)-(15) to 
which ink is adhered because of ink rollers (20)-(21), which are not shown, photographic film 
printed on the printing plates in advance when the plates were made, CDROM recorded images 
equivalent to that, and the television camera (44) input image are compared, and if there is ink 
unevenness, spots, etc., the page number is stored. A red mark around 5 cm diameter is made on 
the surface of paper (4) at that page from red ink spray nozzles (45), and then the red marked pages 



12 



are removed by an automatic device or manually, and the relevant part is replaced from the 
pre-printed section. 

[0015] 

Although not shown, paper that has passed by the disk knife (32)-(34) portion passes 
through a drying process portion, and passes through paper drive rollers (46)-(47) rotating at a 
fixed speed. 

At the point when the middle part of printed page 2 and page 3 reaches the height of paper 
folding plate (53), movable rods (48)-(49) for securing paper move rapidly, paper (4) is secured by 
being held, cutters (50)-(51) go backward, paper (4) is held and cut by cutter (50) and movable 
rod (49), and the bottom end of paper (4) held by cutter (51) and movable rod (52) is also cut. 

Next, paper folding plate (53) rapidly moves backward by several 1 0 cm, the middle part of 
the paper passes between rubber sheets (56) and (57), the paper is folded, and after the cut edges of 
the paper have passed between rubber sheets (56) and (57), paper folding plate (53) rapidly returns 
to the position shown in the figure. The edges of the folded paper are touching the back of rubber 
sheets (56)-(57) and do not move, the paper on the right drops into paper receiving box (58) 
directly below, and the portion on the left slides down paper guide (60) and enters paper receiving 
box (59). 

Moreover, when paper receiving box (59) is placed directly to the left of (58), air must be 
sucked in through air suction holes furnished in the bottoms of both paper receiving boxes, and 
both cut sheets must be fit into the boxes with a pressing plate from above. (The boxes are thick, so 
the top edge of the inner surface of the boxes can be inclined toward the outside surface.) 

Although not shown, the paper receiving box can be replaced with an automatic apparatus 
using a conveyor or the like each time a volume is printed. 

The paper receiving box is replaced according to the size of the book to be printed. 

[0016] 

When paper folding plate (53) moves backward and when the space between rubber 
sheets (56) and (57) is too narrow, shafts (54)-(55) held by a spring in box (1) rotate passively, and 
the space between rubber sheets (56)-(57) opens appropriately. 

When the vertical distance between pages is determined precisely when the plates are made, 
only cutter (50) can move and (51) is unnecessary. 
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[0017] 

When all valid pages of one book are in paper receiving boxes (58)-(59), the two paper 
receiving boxes are carried elsewhere with an automatic transport apparatus, which is not shown, a 
pressure plate enters through the top opening in the box, and the folds are firmly fixed. 

Next, a lift rod enters from below a hole made in the bottom of the box, which is not shown, 
another movable rod also works (the bottom of the box can also be made to be removed), and the 
printed material inside is carried out, stacked in the box of a sizing machine, cloth to which molten 
plastic glue is adhered is adhered directly to the fold edge, or sizing is performed after the fold 
edge is cosmetically cut with a cutter. 

[0018] 

Next, when the cutting edges of cutter (50)-(51) have become rough, they are 
automatically polished, and a book cover is attached. 

[0019] 

When it is determined that the last pages of printing plates (14)-(15) have been printed 
using data read by camera (44) on barcodes recorded at the starting edge of the pages on printing 
plates (14)-(15), barcodes recorded on the left and right edges of the printing plates, etc., or data 
from a floppy disk put into the control box, from the revolution speed of geared rollers (16)-(17), 
paper drive rollers (46)-(47) stop, the other rollers move forward or backward around 1-2 cm, 
contact between the paper and the rubber blanket belts and the blanket belts and the printing plates 
is separated, water feed rollers (18)-(19) and the printing plates are also separated, reels (10)-(1 1) 
rotate backward at a speed several times that during printing, and the printing plates are rewound. 

[0020] 

New paper receiving boxes are placed on paper receiving box holding base (61), and when 
rewinding of the printing plates is completed, roller positions are restored, rotation is reproduced, 
and printing of the next volume is started. The same operation is repeated, and printing and binding 
of many volumes is performed automatically. 

[0021] 

Figure 3 is an oblique view of a book obtained in this way. 

(62) is a left-bound dictionary bent into an arch form held by hand. 

(63) is the slanted surface on the its right edge. 

[64] is an edge index for the na column on the slanted surface. 
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[0022] 

The horizontal lines ("starting character range indicator line," "page range indicator line") 
above the characters of edge index (64) indicate the page range where words having the character 
directly below as the starting character are contained, but because the page range where the 
starting character "nu" in the dictionary is small, its width is small. When the intention is to record 
the width of a starting character within that range, the character will be narrow. 

The range where "Q, X, Y," etc., are starting characters is also small in 
English. (Depending on the dictionary, sometimes only 1 page.) 

In order to indicate one character, because pixels for 10 x 10 dots vertically and laterally is 
desirable, when the page range is around 1-4, characters cannot be formed. 

So "starting character range indicator lines" are precisely limited to the page range where 
they are, and for starting character notation, as a rule, the left edge or right edge of the character is 
arranged at the left end or right end of the "starting character range indicator line." 

Moreover, the starting character can also be recorded above, directly to the right or, 
directly to the left of, etc., the "starting character range indicator line." 

Not only starting characters, but characters in the first - second position, the page number 
for apage 10 notch, chapter, or paragraph indicator, etc., can also be recorded as "ame", "Page 15," 
"Chapter 10," "Chapter 5 - Paragraph 3," etc. 

In these cases a vertical line (several tens of lateral lines 0.1 mm in vertical width can also 
be recorded at a spacing of 0. 1-0.2 mm) for recording only the one page can be printed on the edge 
of the relevant sheet, or a short pixel line can be printed on each page across a chapter, paragraph, 
etc., of the same numerical value, and a "page position indicator line" can be formed. The pixels 
for such an "edge index" can also be printed on the front and back of each page so that the cover 
side of the book will be in relief, and the edge index will appear when it is bent in either direction. 

[0023] 

If the system in Figures 1-2 is used, there is the advantage that the "edge indexes" can be 
printed simultaneously with the text on the pages, but the many nozzles of an inkjet printer for 
printing only an edge index can be arranged in one lateral line and attached to the horizontal parts 
of movable plates (36) and (37), or furnished in other positions, and the "edge index" can be 
printed on the paper in a different color than the text. 

In this case, when the print speed of the inkjet printer is slower than paper (4) that is 
descending rapidly, first, a small-diameter rubber blanket roll that rotates at low speed is printed. 
Next, it is rotated at the same speed as paper (4) and brought into contact with paper (4), and 
printing on paper (4) is performed at one time with inkjet printer nozzles that are arranged 
two-dimensionally. 
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By implementing the present invention, there are fewer processes than with a system that 
prints on the cut surfaces of a book with a special printer, there is no confusion in the fill-in 
positions, and automation is easy. 

[0024] 

When text is printed in color, in the longitudinal orientation of printing plates (14)-(15), 
plates in different colors for the same page are filled in, a set of water feed rollers and ink rollers in 
the number of colors is furnished, the rollers are arranged from top to bottom, and normally, 
geared rollers or the like are furnished so that the printing plates will pass a position around 1 mm 
away from the line of rollers. A pressure roller rotating at a speed equal to the ink rollers, etc., 
presses the plate surface against the water feed rollers and ink rollers only when passing beside the 
ink roller of the corresponding color. An ink surface for each color can also be transferred to 
rubber blanket belts furnished in the number of colors by movable pressure rollers. 

In this case, the drive speed of paper (4) will be slower than the drive speed of the printing 
plates, but even so, when the drying time for one color of ink is long, the spacing between the ink 
rollers and rubber blanket belts for each color must be made greater. 

[0025] 

A wide printing plate can also be used, a plate for different colors on each plate furnished 
and arranged laterally, wide width perforated paper used, one color at a time printed continuously 
on the same paper, the paper drive apparatus, etc., moved laterally at each time completion, and the 
following color printed. 

In this case, printing can also be performed when the printing plates are turned backward. 

However, a multiple number of water feed rollers, ink absorption rollers, etc., must be 
furnished, and switching to set one of rollers at a vertically symmetrical position value each time 
rotation reverses must be performed. 

[0026] 

Or, continuous printing plates can be produced by color, feed reels on which they are 
wound, their take-up reels, geared drive rollers, etc., housed in a plastic cassette or the like, the 
corner portions of which are reinforced with metal angles, and the cassette fit into the portion of a 
printing system for the corresponding color so that multicolor printing may be accomplished 
successively on continuous paper. 



16 



[0027] 

Continuous printing plates (14)-(15) can be either planographic, anastatic or intaglio plates, 
and if hardened on one side of a perforated plastic film, or one side of a hard film, or on the surface 
of an article on which a heavy membrane that is elastic like rubber, is formed, a photoresist layer 
that is elastic like rubber can be formed, characters, etc., are printed, and a planographic, anastatic 
or intaglio plate is formed, and rubber blanket belts (22)-(23) for offset printing can be eliminated. 

[0028] 

Figure 4 is a plan view of a plate making system where character text, various graphics, etc., 
are entered on a continuous printing plate. 

(65) is a plate making machine. 

(66) is a window made in its top wall. 

(67) is an inkjet head that sprays black ink and in which tiny nozzles are arranged. (A laser 
printer, etc., can also be used.) 

(68) is a timing belt for driving it. 

(69) is an original plate for continuous printing, e.g., a PS plate with perforations. 

(70) is a feed reel therefore. 

(71) is a take-up reel therefore. 

(72) is a computer. 

(73) is a liquid crystal display attached to the top thereof. 

(74) is a keyboard. 

(75) is an image scanner. 

(76) is a fingertip input device that also has portable telephone functions. 

(77) is a fingertip input conductive surface around 5 x 5 cm square. 

(78) is its keyboard. 

(79) is a microphone for audio input attached to it. 

Moreover, although not shown, each of these portions is connected to each other with a 
cable or wireless connecting device. 

[0029] 

If this system is used, in addition to one book comprising many pages, machine 
components in one system that includes various patterns, patterns for hot etching of various types 
of device components, etc., can be printed at one time. 

When a print original plate recorded on a floppy disk or the like is input to computer (72), it 
is displayed on display (73). 
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Input is made from keyboard (74), incorrect characters are corrected, missing characters 
filled in, layouts changed, etc. 

If there is a large volume of handwritten or word-processed originals, inputting from the 
keyboard while viewing them is quite painful, but if they are placed one sheet at a time in image 
scanner (75) and input, they are pulled into ordinary word processing software or software for 
producing print originals using specially made software incorporated in computer (72), input 
characters are displayed unchanged as bitmap images from the scanner or are inserted as images in 
input text from computer (72), and displayed on display (73). 

The specially made software also includes OCR (optical character reading device) 
software functions. It recognizes and converts input images from the scanner into word processing 
characters in units of several easy-to-see lines, changes the color, encloses in a frame, etc., and 
displays them inserted into ordinary word processing text, or in text taken from the scanner. 

In this case, the color is changed, it is enclosed in a frame, etc., so that the original portion 
directly above the several line portion that is converted and displayed is recognized immediately. 

Ordinary OCR software is accompanied by reading errors and recognition errors, and 
includes incorrect conversions, and when errors are discovered, a correction information operation 
is performed from keyboard (74). 

This operation can be done while viewing the displayed text directly above, so it can be 
accomplished quickly. 

The portions in which correction is completed can be incorporated into the print original 
with commands from keyboard (74) as required or incorporated together. (Word processing text 
can be displayed in the left half of the screen, and text from the scanner in the right half, and 
scanner text that has been corrected can be copied and inserted into the left half.) 

[0030] 

With these operations, characters, etc., can also be input form fingertip input device (76). 

Many fine enameled wires are arranged longitudinally and laterally in fingertip input 
conductive surface (77), and near the intersection points of the two, there is no top insulation 
covering. When the tip of the index finger touches them, current from several of the longitudinal 
conducting wires flows into several of the lateral conducting wires, the x coordinate and y 
coordinate of the center part where the fingertip is touching is determined by longitudinal 
conducting wire conduction position determining LSI connected to each longitudinal wire, lateral 
conducting wire conduction position determining LSI connected to each lateral wire, and 
determination software. If the fingertip is moved, characters, etc., can be input by fingertip, 
displayed on display (73), and used for correcting the displayed text. (The software determines 
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which of the centers of several longitudinal or lateral conducting wires can be built into 
computer (72) or built into the LSIs.) 

In this case, an enter command is generated when the fingertip is removed from the surface 
for a moment, or when a key at the left end of keyboard (78) is pressed with the thumb, each time 
one character, or several characters, are written. 

The fingertip can also be covered with a cap made of conductive rubber, etc., to touch the 
conductive surface. 

A virtual transposed keyboard can also be furnished on the conductive surface in a size 
suited to the user, and software that permits Braille input can be used. 

Graphic input is also possible from the fingertip input conductive surface. 

By so doing, input can be accomplished quickly by writing with a specialized input pen 
such as one in which only the tip is metal. 

And when lying on a futon face up, with the dominant arm placed beside the body, with the 
device placed on a the mattress easily reached by the fingers, and by using fingertip input, input 
can be made to computer (72) from a wireless transmission antenna, or an infrared element 
attached to the end of a cord around 1 m long, which is not shown, and use is also possible when 
one is tired, when sick, or at night. 

Use is also possible by people who have some hand disability that makes it hard to hold a 
pen. (The work of creating, correcting, etc., the print original is relatively easy work even for 
people with a physical handicap.) 

When a telephone number is typed in from keyboard (78), and microphone (79) and an 
earphone, which is not shown, are used, use is also possible as a portable telephone. 

[0031] 

Word processing text or control commands can also be voice input from microphone (79) 
as necessary. 

Switching of them is input from keyboard (78). 

[0032] 

A backspace function can also be set to erase immediately preceding incorrect input if 
keyboard (78) is struck with the palm of the hand, etc., and several keys are pressed 
simultaneously with fingertip input while on a futon, and in the same way, the fact that there is 
emergency information generation for a fire, intrusion by a burglar, or otherwise by striking 3 or 
more, or 4 or more keys simultaneously with the palm of the hand, etc., and through a portable 
telephone function with a television camera, can be transmitted along with position information, a 
video of the surroundings, audio or text information such as "someone is in a dangerous situation," 
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with a wireless circuit or otherwise to a telephone system to family members, the police, a security 
company, etc. 

For this function, keyboard (74) is also used as an ordinary portable telephone keyboard, 
and is useful for eliminating the provision of special keys for emergency information. 

The same type of notification can also be provided by high power being provided for 
microphone (79), or for a portable telephone microphone. 

In these devices, a sensor with which emergency information such as described above is 
generated when acceleration above a certain value is applied to these devices, or a circuit in which 
there is conduction between contact points in a normally non-conducting circuit if submerged in 
water, can be built in so that emergency information with position information and with video can 
be easily sent automatically and proactively if there is an emergency with a child, etc. 

The present applicant describes, in "Power Transmission System," Japanese Patent 
Application No. 2001-300209, a portable telephone that has a function to output weak 
electromagnetic waves (infrared, etc.) having the frequency for a wireless LAN, and a function to 
output electromagnetic waves for an ordinary portable telephone. When the content displayed on 
liquid crystal display (73) is not clear, if the "# key" on keyboard (78) is pressed once, the device 
will go to internal LAN mode, an extension number is typed in, and a call is placed to the 
appropriate person. In cases where one is not sure, the "# key" is pressed twice to connect to a fixed 
telephone circuit with low connection fees from the internal circuit to talk to the called party, and if 
the called party does not come on, the "# key" is pressed three times to switch to ordinary portable 
telephone mode to call. 

[0033] 

A command to transmit the print original completed in this way to the computer in 
plate-making machine (65), and in addition, to transfer it to original plate (69) for continuous 
printing is sent from keyboard (74). 

Inkjet printer (67) works as an ordinary inkjet printer with commands in plate-making 
machine (65), and printing is performed with black ink on original plate (69) for continuous 
printing that travels to the right. 

Next, the original plate is exposed to light and immersed in a caustic solution to complete a 
continuous printing plate used for the system described Figures 1-2. 

[0034] 

For continuous original plate (69), a PS plate can also be used. Only a single metal plate is 
used, ink containing plastic or the like to form a water resistance film is sprayed from head (67), a 
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caustic solution is allowed to work, other than parts where ink is adhered are etched, and a 
planographic, anastatic, or intaglio plate, or other can be formed. 

[The same pattern is also sometimes printed on the front and back. 

A photosensitive resin is added to the ink, photopolymerization is induced, the resin is 
hardened, and after an oil-based ink is applied with an inkjet printer or the like, it is brought into 
contact with a plastic monomer solution that has an affinity for the ink, it is hardened by heating or 
with a catalyst contained in the ink, and the print side can be reinforced.] 

[0035] 

Using such plate making functions, many continuous molded bodies of two-dimensional 
pattern metal in which a three-dimensional body has been sliced are produced, the ink is removed 
with a solvent, the bodies are cut, stacked, and they are unified with an adhesive, or while force to 
bring them tightly together is applied, they are unified by being welded to each other in a diffusion 
welding furnace, and a complex three-dimensional structure can be obtained. 

(When a plastic film furnished with a metal layer on the surface is used, printing is done on 
the metal surface, the exposed metal surface is removed, a metal plate with a plastic film is 
laminated on, the plastic is vaporized with heat, and the metal plates can be unified.) 

In this case, inexpensive production is possible by using the original plate wherein the 
entire surface is coated with a photoresist, which is described in "Three-Dimensional Continuous 
Structure Production Method and Manufacturing Device and Components Therefore," Japanese 
Patent Application No. 2002-85415 by the present applicant. 

With this, nozzles in which a ductwork system like several systems of arteries, which 
gradually branch and become narrower, are formed for sending several colors of soap raw material 
solution to a cube made of soap, as described in "Production Method for Mosaic Type Reagent or 
the Like, The Manufactured Article, and Manufacturing Apparatus," Japanese Patent Application 
No. 2001-156712 by the present applicant, can be manufactured inexpensively. 

Square columnar soap with an incorporated pattern is extruded from the nozzles, and a 
small molded body around 3 x 5 x 1 cm height x width x thickness is produced. Two of these at a 
time are stacked with the front and back reversed, they are fit into a soap ring of only one color 
furnished with a through-hole of the same shape, and soap in which colored characters or a pattern 
will not disappear even when rubbed away, and where the characters, pattern, etc., are not reversed 
on the front and back, can be automatically produced. 

[0036] 

Figure 5 is a plan view for explaining a production method for fingertip input conductive 
surface (77). 
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(80) is a plastic substrate for printed wiring. 

(81) represents many longitudinally oriented conducting wires made of metal wire 0.02 
mm thick and 0.1 mm wide adhered to its surface. 

(82) represents metal projections 0.03 mm thick on its top surface. 

(83) is a plastic substrate for printed wiring. 

(84) represents many laterally oriented metal wires 0.02 mm thick and 0.1 mm wide 
adhered with low melting point adhesive on top of it. 

[0037] 

If the plate making machine in Figure 4 and the printing system in Figures 1-2 are used, a 
variety of circuit patterns to accommodate various orders can be drawn on a metal surface of 
printed wiring. 

That is, a metal sheet 0.05 mm thick adhered to substrate (80) wound in a roll form, or a 
printed wiring board made by adhering a metal sheet 0.02 mm thick to (83), is set in place of rolled 
paper (4), a circuit pattern is printed, the result is immersed in a caustic solution, the metal is 
dissolved, and it is cut. 

However, in the case of substrate (80), first, many longitudinal lines are printed on the 
metal surface, the metal on the non-print side is removed, and then the corrosion preventing film is 
removed with a solvent or the like, printing is applied in the portion corresponding to point-like 
projections (82), it is immersed in a caustic solution for an appropriate time, and a metal sheet of 
0.05 mm is dissolved to become 0.02 mm. 

Next, the top of substrate (80) is coated with an adhesive containing ceramic or plastic 
grains around 0.01 mm diameter to prevent contact of conductive wires (82) [sic; (81)] and (84). 
On top of this, laterally oriented wires (84) are adhered with substrate (83) inverted and positioned 
to be between point-like projections (82). 

Next, the low melting point adhesive is dissolved using an appropriate heating, and only 
substrate (83) is peeled off. 

Next, the adhesive remaining on the surface of point-like projections (82) and laterally 
oriented wires (84) is removed by polishing, etc., longitudinal conducting wire conduction 
coordinate determining LSI is adhered on the surface on the top of longitudinally oriented 
wires (81), and lateral conducting wire conduction coordinate determining LSI is adhered on the 
surface at the right end of laterally oriented wires (84). 

Lead wires for connecting to a power source, and output lines for transmitting information 
as to whether current is flowing to the longitudinally oriented wires or the laterally oriented wires 
are attached to both LSIs, and mounting in fingertip input device (76) occurs. 
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[0038] 

(The spacing of the longitudinally and laterally oriented wires can also be matched to the 
spacing of pixels on a liquid crystal display, and a monitor liquid crystal display or the like can be 
attached below the fingertip input conductive surface. 

A microcomputer can also be built into the fingertip input device, and data input by 
fingertip can later be transmitted to another computer.) 

[0039] 

Various other production methods for this fingertip input conductive surface are also 
possible. 

A network of flat fiber enameled wires is placed on a hard flat sheet to which adhesive does 
not readily adhere, and a plastic substrate coated with adhesive is pressed on top of that. After 
hardening of the adhesive, the hard flat sheet is removed, the surface of the enameled wires is 
polished with a flat polishing plate to remove the insulation film, and all the metal wires are 
removed to obtain said surface. 

A plastic belt, such as substrate (83) with wave-like surface relief 0.03 mm in amplitude 
and 0.3 mm in wavelength, wherein many laterally oriented grooves are formed, and many 
laterally oriented conducting wires (84) are adhered on the front with a low melting point adhesive, 
is attached to the front of a long continuous plastic belt above and below. Next, heating 
substrate (83) on the front is peeled off, polished, and the metal surface is exposed to obtain it. 

Or, a device is used that brings into contact the front and back of two of these belts wherein 
enameled wires are adhered on the surface of a wavy plastic belt while moving longitudinally, and 
that winds on their circumference enameled wire to which adhesive is adhered by rotating them at 
high speed. The front and back surfaces are polished to expose the metal, and finally, the two edges 
of the stacked belts can be cut off to obtain two belt-like fingertip input conductive surfaces. 

Or, a very thin metal sheet is adhered on an easily peeled-off plastic sheet, parallel lines are 
printed on it, longitudinally oriented conducting wires are formed by etching, it is coated with an 
adhesive that contains short-circuit preventing insulating particles, a very thin metal sheet with 
ample ductility is placed on it, the result is compressed with a metal die or gear that has many 
grooves for pressing between the longitudinally oriented lines, the pattern of laterally oriented 
conductive wires is printed (it can also be printed beforehand), it is etched, and a flat plate is also 
adhered. 

In this case, in place of pressing with a metal die, etc., pressing with a wavy plastic sheet 
adhered is also possible. These conductive surfaces have the advantage that the surface is flat, and 
a finger can be moved smoothly. 
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[0040] 

Figure 6 is a front view of the components of an electrostatic actuator produced using plate 
making machine (65) and the system in Figures 1-2. 

(85) is a component for an actuator furnished with an insulating covering layer made of 
plastic and metal oxide, etc., thinner than the metal belt on one side of a metal layer belt made of an 
aluminum alloy, stainless steel, or other, 10 cm wide from left to right and several 1000 m long 
from top to bottom. (For the insulating layer, aluminum oxide, polyvinylidene chloride and barium 
titanate, or another ferrodielectric substance can also be used.) 

(86) represents many through-holes around 1 um * 10 urn vertical x horizontal formed in 
the above, and the vertical spacing between them increases going downward. 

(87) represents many traction strips around 1 mm wide top to bottom and 5 cm in length 
left to right that extend to the left and right edges thereof. 

An electrostatic actuator obtained using this component can be used for a system loading 
robot, a pin display for displaying Braille or dot graphics, or other items. 

[0041] 

A printing plate in the form of component (85) is produced with plate making machine (65), 
and it is placed in the system in Figures 1-2. In place of paper (4), the material belt for 
component (85) is driven, ink containing an insulating resin, etc., that will become insulating 
layers (92)-(95), described below, is printed on it on the front and back (In addition, sometimes a 
thermoplastic resin that will become adhesive layers (98)-(99) is additionally printed in a linear 
form, presupposing later heating), and through-holes (86) with a caustic solution and traction 
strips (87) are formed. 

[0042] 

The thin plastic film of the component may also be produced by drawing or any other 
method. A dilute solution of plastic dissolved in an organic solvent can be dropped onto a water 
stream flowing gently through a groove, the solvent can evaporate, and the plastic film floating on 
the water can be taken up downstream. 

The thin metal sheet can also be produced with vapor deposition, sputtering, electroplating, 
CVD or any other method, and can be as follows, for example. 

First, a peel-off lead sheet made of a wedge-shaped metal sheet is placed on a long endless 
belt made of a thin film forming sheet made of metal or another material that does not have too 
great an adhesive strength with the produced metal layer (can also be a multilayer structure), and 
the top of which is always moving to the right, with the left edge tight against the left end. Various 
types of plating are continued on the entire top of the belt in an electrolyte solution or vacuum 
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vessel, and when the lead sheet reaches the right end of the belt, since the thickness of the metal 
thin film has reached the required value, the lead sheet is lifted to pull the metal thin film away 
from the belt, and afterward, the thin film formed is taken up, etc. 

In this case, an insulating layer with a high dielectric constant made of barium titanate or 
other can also be formed by sputtering or other on the metal surface. 

An insulating layer corresponding to through-holes (86) is attached on the belt, and if the 
surface is electroplated, a thin metal film in which through-holes (86) are made is obtained, and a 
film such as barium titanate can also be attached to it. 

The pattern for other than through-holes (86) is printed on a metal-plated material on a 
plastic film, through-holes (86) are formed by etching, the plastic is removed with a solvent, and 
plastic coating can be performed on the remaining metal. 

Such continuous thin film production methods and components therefore can also be used 
in applications other than an actuator. 

[0043] 

Figure 7 is a partial enlarged lateral cross section of a component obtained using actuator 
component (85). 

(88)-(91) are the metal layers of each of 4 components (85). 

(92)-(95) are insulating layers covering one surface of each of them. (A material that 
contains ferrodielectric microparticles can also be used.) 

(96)-(97) are adhesive layers connecting the metal layers. 

(98)-(99) are adhesive layers connecting the insulating layers. 

Moreover, adhesive layers (96)-(99) connect the gaps in the left and right direction for each 
through-hole (86) to the paper in a straight line. 

[0044] 

In this way, 4 actuator components (85) are wound on a core 1 cm in diameter while being 
coated with adhesive layers (96)-(99), a cylindrical unified article with an external diameter of 5 
cm is formed, the core is removed, and the ends of the many traction strips (87) at the left and right 
form a solid conical traction strip bundle with the adhesive, and are connected to the non-driven 
body. 

(When 4 components (85) are coiled up and stacked, adhesive layers (96)-(97) between the 
metal layers can be eliminated and misalignment prevented by the strength of adhesion between 
them.) 
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[0045] 

The tail ends of the 4 components (85) are left free for around 1 cm, and a lead wire is 
connected to each. 

When a high positive voltage is applied to metal layers (88) and (89), and negative voltage 
is applied to metal layers (90) and (91), to the extent that insulation breakdown is not induced in 
the actuator, the same potential is applied between metal layers (88) and (89), and (90) and (91), 
so a repulsive force is produced between them and they become more distant from each other. An 
attractive force is produced between (88) and (91), and between (91) and (92), and they approach 
each other. 

Therefore, the metal plate and insulation layers in portions other than where adhesive 
layers (96)-(99) are stuck curve in an arch shape, and the apparent left-to-right length decreases or 
shortens. (Usually, the value for the reciprocal gap distance, thickness, etc., of adhesive 
layers (98)-(99) may be set so that the maximum rate of shortening will be 10-20%.) 

However, each metal layer curves within the gap between adhesive layers (96)-(99) and 
moves into the space above or below it, so there is no change in apparent thickness. 

At both ends of the curved parts, stress such as a horizontal component force produced at 
the two ends of a beam is produced. 

(When individual components at the height of each through-hole (86) in component (85) 
are be curved forward or backward into an arch shape and coiled up using a very small heated 
metal die produced by photoetching or another method, an actuator that extends or contracts with 
voltage impression can be obtained. 

Components (85) may be stacked in many layers so that some shorten with voltage 
application and the others stretch, and either of them can also be selected as necessary. 

High voltage of the same polarity can also be impressed onto two metal layers so that a 
repulsive force is produced in any portion and the actuator shortens or stretches. (In this case, the 
insulating layers covering the metal layers can also be eliminated.) 

A difference can also be made in the thicknesses of adhesive layers (96)-(97), 
and (98)-(99).) 

[0046] 

Air that is between insulating layers (92) and (93), and between (94) and (95) also passes 
through through-holes (86) and moves between metal layers (88) and (89), and between (90) 
and (91). The resistance to air flow is not great. 

Because the vertical spacing of through-holes (86) widens gradually, when coiled up, the 
through-holes are arranged in the radial orientation of the unified article, so that air can come in 
and out from outside the unified article. 
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However, when the entire surface of the entire actuator is covered with an airtight film, and 
the total length shortens, air inside is compressed and energy is consumed, and when the impressed 
voltage is cut off and the length is restored, along with a force whereby the curved metal layers and 
the insulating layers return to a linear shape due to their elasticity, the expansion force of the air 
becomes a part of the actuator stretching force. 

[0047] 

When such a continuous air flow is not required, the spaces between the through-holes can 
be at a fixed distance. 

In this case, for printing, a single printing plate wound on a roller can also be used. 

Moreover, when there are no through-holes, a large force is required for the individual 
metal layers forming a cylindrical surface to approach each other or separate due to electrical force, 
and they will hardly move. (Force such as that required when a bellows tube is produced will be 
required.) 

[0048] 

A structure comprising metal layers (88)-(91), insulating layers (92)-(95) present between 
them, adhesive layers (98)-(99), air layers, etc., forms a type of capacitor, and its maximum 
electrical capacitance has a strong correlation with the dynamic output energy of the 
actuator. (Portions where adhesive layers, which are unrelated to movement, are held will be 
ineffective surface areas.) 

Generally, the electrical capacitance C (F, farad) of a parallel, flat capacitor is represented 
by the following formula, where S (cm 2 ) is the electrode effective opposing surface area, 8 is the 
specific dielectric constant of the dielectric material, and d (cm) is the thickness of the dielectric 
material. (10(-14) is 10 to the power -14) 

C-8. ?X1fl (-14)X88/<t (1) 

In this case, s is the synthesized dielectric constant of a layer in which the insulating layers, 
adhesive layers, air layers, etc., are synthesized, and its value also changes according to the degree 
of curve of the metal layers. 

D also changes with charge accumulated according to its polarity and amount, the dynamic 
load connected, etc., and affects the value of C. 
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And letting VM (V, volts) be the maximum voltage that can be impressed without inducing 
insulation breakdown, and QM (Q, coulomb) be the maximum amount of charge at that time gives 
the following formula. 

QM = C VM ( 2 ) 

The maximum accumulated electrical energy at this time EeM (J, joule) is 

EeM = QMVM • ( 3 ) 

Substituting Formula (2) in the formula above, 

EeM = CYMXVM (4) 

Maximum impressed voltage VM is added, the stiff right end of an actuator where the stiff 
portion at the left end is affixed contracts by 8LM (cm) to the left, it short-circuits and discharges 
to return to the original length, and assuming that there is no friction between the inside and 
outside and no energy loss caused by acceleration by its own weight, etc., the speed vdM (cm/s) (a 
type of dynamic energy) represented by the following formula can be given to a weight of mass 
M (g gram) connected to the right end. 

EeM = MV<iM (2) / 2/1 0 (7) (5) 

V<£M = r<2X1 0 (7) XEeM/M) • ( 6 ) 

Rather than acceleration to a weight, when WM is the amount of dynamic work, such as 
spring elongation, when a spring elongates by 8 LM, the stress increases linearly, and assuming 
that maximum FM stress is produced, 

WM=Eem = FMX6LM/Z/10 (7) ( 7 ) 

Letting EdM (J) be the dynamic force that includes acceleration of the weight and other 
work, and letting a be the internal energy loss caused by molecular friction in the film layer having 
a high correlation with such as the frequency of the impressed voltage, air flow resistance, 
acceleration by its own weight, and others, and p be the external energy loss caused by friction 
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resistance with air and other objects the unified body touches, the resistance of the traction strips to 
expansion and contraction, and other, the following formula is given. 

EiM = EeM = VMQM - a - i3 = VMX VMC - a - JS ■ (8) 

Synthesizing each of the above formulas, 

WM=EcLM = EeM = VM ( 2 ) X 8 . ? X 1 0 ( - 1 4) X£S/ei~a-S 
(?) 

If alternating current, or pulsating current is impressed, EdM has a nearly proportional 
relationship at low frequency, and a and P increase as the frequency is increased. 

It is preferable that these analyses be modified and expanded in the future. 

For example, as modeling, 2 counter electrodes 10 cm square are hypothesized. An 
insulating layer 0.1 um thick with specific dielectric constant s is furnished on the surface of the 
fixed electrode on the left, and the electrode on the right is separated from it by 1 um and 
connected to a spring with spring function X. If voltage V is impressed, how the electrostatic 
capacitance, forces acting on the right electrode, the distance between electrodes, and others 
change can be analyzed theoretically and experimentally. 

[0049] 

In order to increase the dynamic output and tractive force, the maximum amount of 
charging must be increased, and for this purpose, a material in the insulating layer with a high 
breakdown voltage (specific voltage resistance) must be used. 

When the insulating layers touch each other by curving, the voltage that can be withstood 
will be the limit of the maximum capacitance. This voltage resistance is proportional to the 
thickness of the insulating layers, and is proportional to the specific electrical resistance. When the 
thickness is reduced, the capacitance increases, but the voltage resistance decreases, so ultimately, 
the electrostatic capacitance is proportional or controlled by the specific electrical resistance. In 
order for a large output to be obtained even when the impressed voltage is small, reducing the 
thickness of the metal layers, the thickness of the insulating layers, the relative distance between 
them, etc., as much as possible is effective. 

In order to make short-circuiting difficult, after being coiled up, impregnating with 
insulating oil (can also be an oil in which microparticles, such as barium titanate, are dispersed) 
can performed from the outside, and the air inside can be replaced. However, the weight will 
increase, and the response speed will decrease. 
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[0050] 

In order to be operated at low voltage, the thickness of each metal layer, insulating layer, 
etc., is preferably 0.1 |j.m or less. 

If their thickness is decreased, the width of through-holes (86), the thickness of adhesive 
layers (96)-(99), etc., will also be decreased. 

The thinner the actuator, the more flexible it is. 

[0051] 

An actuator can also be obtained in a unified manner by folding over in a zigzag form along 
laterally oriented folds furnished at a spacing of around 10 cm while adhesive layers (96) and (98) 
are stuck onto an article where two components (85) that include metal layers (89) and (90), and 
insulation layers (93) and (94) are unified with adhesive layer (98), such that the left and right 
surfaces form angular or cylindrical surfaces or the like. 

In this case, if a positive voltage is applied to metal sheet (89) and a negative one to (90), 
the different metal layers are drawn together and bent, with the effect that a curve force is produced 
such that facing metal layers that are alike separate. 

[0052] 

A metal layer can also be plated onto a plastic film belt, black ink corresponding to 
through-holes (86) of component (85) can be printed on that, and through-holes (86) can be made 
by application of a strong laser pulse, and component (85) can be obtained. 

A corrosion prevention layer covering other than the through-holes can also be printed on 
the metal side of the metal plated plastic film, the metal in the through-hole portions can be 
removed with a caustic solution, the resin can be broken down by application of a strong 
ultraviolet beam, or laser pulses, and the through-holes can be completed. 

[0053] 

A strip-like part that will be a conductive wire path at the left and right ends can be printed 
on the surface of the metal layer on uniform plastic and a corrosion prevention resin on the portion 
where portions containing no through-holes (86) are arranged laterally (the vertical width of the 
portions with adhesive layers (96)-(99) can also be reduced to the minimum limit required for 
conducting), the exposed metal parts removed with a caustic solution, adhesive layers (96)-(99) 
attached, 4 sheets stacked, and it can be coiled up to obtain an actuator. 

This somewhat increases the flexibility of the actuator overall, since the metal portions 
become somewhat more readily movable in the planar direction. 
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Two components (85) can also be adhered with a thin linear adhesive layer, they can be 
coiled up with a thick linear adhesive layer stuck on one side, positive and negative voltages can be 
impressed onto the two metal layers, and approaching of the metal layers can be caused in the 
space of the thin adhesive layers. 

[0054] 

First, second ... n frames are hypothesized for a base belt composed of a thermoplastic resin 
belt with a width of 10 cm that has been metal plated on the surface, longitudinal lines that will 
become adhesive layers 0.2 mm wide are printed with ink containing a heat resistant resin every 
odd number of mm from the left end on two continuous frames, skipping two frames, e.g., the first 
and second, fifth and sixth, ninth and tenth, etc., and longitudinal lines are printed with the same 
ink every even number of mm from the left edge on the third and fourth, seventh and eighth, 
eleventh and twelfth, etc., (called belt A). 

The metal side of the same type of base belt (belt B) is stacked on it and adhered, they are 
folded in a zigzag at the boundary lines of each frame while a heat resistance adhesive 
(a conductive adhesive that is sparsely loaded with conductive microparticles of a fixed grain size 
with which short circuiting between the electrodes to the side will not occur can also be used) is 
stuck onto the entire front and back of both, and a columnar body 10 cm square is produced. 

Next, a polishing disk or the like 0.8 mm thick is used in a portion in an area of (0.2 + n) 
mm - n mm, in a position that will not damage the adhesive layer, from the left edge of the top and 
bottom surfaces of the square columnar body, many shallow grooves less than 1 mm deep are 
made, and flexibility near them during later operation is provided. 

Next, the front and back ends of the square columnar body are mechanically elongated 
around 10-20% front to back and affixed, it is heated to a temperature at which the adhesive layer 
does not melt but the resin in the base belt deforms plastically, it is cooled, and an article in which 
many through-holes 10 cm deep are arranged in a honeycomb form, in a lateral cross section, is 
formed. (An adhesive layer, etc., can also be printed on a base belt in which such many recesses 
and projections are formed in advance with a heated metal die). When a positive and negative 
voltage is impressed onto metal belts A and B of this actuator, the voltage passes through a zigzag 
path to reach the back end, and the back side is affixed with adhesive as if they were 1 
sheet (around 10 cm). The belts approach each other with the lateral line formation adhesive layers 
as fulcrums, and the actuator shortens. 

At this time, the width of the actuator widens. 
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[0055] 

In the center of each frame, a centered circle 1 cm in diameter and radial lines extending to 
a range of 10 cm in external diameter from there (like fabric between the ribs of an umbrella, the 
width can widen toward the outside, and many radially oriented through-holes in any number can 
be furnished in the middle) are printed (some are aligned with the lines of adjacent frames), 
exposed metal surfaces are removed, many concentric ring-shaped adhesive lines are formed, 
another base belt of the same type is layered by stacking, adhesive is stuck onto the entire backs of 
the two belts, they are unified by folding in a zigzag as in the preceding example, and the four 
corners can be cut away to obtain a square columnar actuator. 

In this case, the diameter also increases accompanying shrinking of the length front to 

back. 

The frames, one by one, of the two component belts that will become the metal electrodes 
for positive and negative voltage impression that have a short handle-like portion that will become 
a lead wire, are cut away, and they are stacked alternately. Adhesive is applied in a line or points so 
that so that the handle-like part will exit above and below, the belts are unified, and an actuator 
may be obtained wherein a conductive adhesive is applied to connect, a double system of 
electrodes to the top and bottom edges of the unified article, in an elongated state. 

The external diameter of the metal plating in the form of radial lines can be 1 mm or less, 
and many can be furnished in the form of a honeycomb for one frame. 

[0056] 

Figure 8 is a front view of a base belt for the longitudinal axis electrode of a pin display, 
and Figure 9 is a partial enlarged left side view upon assembly. 

(100) is a base belt 350 mm wide and several hundred m in total length that is metal plated 
on the surface of a plastic film. 

(101) is a set of through-holes for forming 100 palpable pins in a row, where 101 
longitudinally long through-holes 60 * 0.3 mm in length x width are arranged laterally at a spacing 
of 2.7 mm, and 20 are furnished longitudinally with a spacing of 40 mm. (Actually, there are 100 
sets.) 

(102) is a gap 800 mm in vertical width between the next through-hole set. 

(103) is the following through-hole set. 

(104) is a longitudinal axis scan electrode for driving a total of 100 pins that continue 
several hundred m longitudinally, composed of 100 metal plating layers between individual 
through-holes. 

(105) is a lead wire composed of a metal plating layer running to its bottom end. 
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(106) is an adhesive layer 0.1 mm in vertical width that connects base belts (100) 
and (108). 

(107) is an adhesive layer that connects electrodes (104) to themselves. 

(108) is a base belt for horizontal axis scanning. 

(109) is a horizontal axis scanning electrode on its surface. 

Although not shown, electrode (109), unlike electrode (104), has a lead wire, the top and 
bottom connections of which are cut off at a position corresponding to gap (102), of which there 
are 100 for each through-hole set for 1 line, that connects the bottom end of each electrode laterally, 
and that runs longitudinally through a blank space at the side edge of base belt (108). 

(1 10) is an adhesive layer that connects electrodes (109) to themselves. 

(1 1 1) is a rubber membrane coated with a water soluble adhesive on both sides 0.3 mm 

thick. 
[0057] 

With this, a device with a vertical width of 50 nm where 100 x 100 palpable pins can 
project to around a maximum of 3 mm on the flat surface of a pin display 300 x 300 mm long and 
wide is obtained using material belt (100), etc. 

As in Figure 9, adhesive layers (106) with vertical width 0.1 mm at vertical spacing of 1 
mm are adhered on the back of base belts (100) and (108). 

However, as in Figure 9, adhesive layers (10) [sic; (106)] are adhered with vertical height 
offset 0.5 mm each, and a unified article 0.1 mm or less thick is obtained. 

The unified article is bent by the vertical intermediate height of individual through-holes 
and the intermediate height of the gap in the through-holes arranged vertically, adhesive 
layers (107) and (1 10) are adhered, and a unified article in zigzag form is obtained. 

The portions in gaps (102) are bent in a zigzag with folds made at 20 mm spacing, and 
spacers are formed. (In the spacer portions, a foamed adhesive that increases in volume around 
10-20% can also be applied over the entire surface. Or after completing the processing of the 
portions where a metal layer is present, an adhesive can be applied and the result can be folded into 
a zigzag.) 

Both sides of rubber membrane (1 1 1) of the same thickness as the spacers is coated with a 
water soluble adhesive, and it is inserted into a gap of around 30 x 300 mm produced above the 
spacer to unify. 

The unified article is heated to a state where it is elongated around 10-20% front to 
back (The 50 mm vertical length shortens somewhat, and rubber membrane (1 1 1) also shortens in 
vertical length accordingly.), the rubber membrane of the base belt is curved into an arch shape at 
each spot at a spacing of 1 mm, it is cooled, and the deformation is fixed. 
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Next, it is dipped in water, and the rubber membrane coated with a water soluble adhesive 
is removed. 

In this way, a unified article is obtained that contains spacers, the length x width of which 
is 20 x 350 mm, and the front to back width is 0.3 mm, at the bottom between 100 sheets, the 
length and width of the front face of which is 50 x 350 mm, and the front to back width is 2.7 mm 

[0058] 

Next, comb-like bodies to which 100 palpable pins 1.5 mm in diameter and with a vertical 
length of around 10 mm are attached are adhered to the top edge of each of 100 mm square plate 
pointing up. 

Next, the comb-like bodies are cut with a grinding machine or the like at the position of 
each through-hole (101). (A sheet on which 100 x 100 pins are arranged longitudinally x laterally 
can also cover and then be cut later longitudinally and laterally.) 

Next, the 100 lead wires (105) of the longitudinal axis electrode are connected to a 
horizontal scanning LSI for switching the longitudinal axis electrode connection, the 100 lead 
wires for the horizontal axis electrode are connected to a vertical scanning LSI, and they are placed 
in the box of a pin display. 

[0059] 

Through both LSIs, a display voltage sent from the computer is impressed onto the 10,000 
palpable pins 100 times or more per pin per second successively at a frequency of several hundred 
MHz. The palpable pins protrude by a distance according to the average value of the direct current 
pulses applied to each pin, and Braille or graphics are displayed. (When the electrostatic capacity 
of the actuator below each pin is large, the scanning frequency can be smaller.) 

(If voltage is impressed, when an actuator that will shorten is used, all the pins first shorten, 
and impressed voltage only for the pins that should protrude is lowered during use.) 

[0060] 

This pin display will be lightweight because of components using ceramic bimorphs or 
other items, and because a continuous material belt is used, it can be manufactured automatically 
and the cost will be low. 

[0061] 

The movable range of this pin display is 10-fold or more, and in place of palpable pins, the 
bottom end of a continuous cord around 50 mm long is attached, and the top end of the cord is 
attached to the underside of a thin display rubber membrane with a wide surface area through a 
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rubber cone, the top end of which broadens to a diameter of around 2 mm. The peripheral part of 
the rubber membrane is adhered to a fixed plate, the air pressure below the rubber membrane is 
raised somewhat above atmospheric pressure, the rubber membrane is tensioned by the many 
cords, the degree of elongation of each actuator unit to which each cord is attached is reflected in 
the shape of the display rubber membrane surface, and when touched by hand, a flexible animal or 
another stereoscopic image can be reproduced. The actuators can also be replaced with shafts that 
are driven by a pulse motor or another item. 

The surface area can also be 2 m square or more, video can be projected simultaneously 
with a projector, etc., from above or below the display rubber membrane, and video pixel light can 
be sent and projected through an optical fiber added for each cord. 

The connecting cords can also be made with various types of hard, thick rubber shafts, or 
with another material. 

A motor for driving a hard shaft the required distance from the bottom, lifting, and 
contacting the underside of the rubber membrane can also be furnished, and any degree of 
hardness can be reproduced. 

The actuators can be arranged in a tube, sphere or other stereoscopic surface form, and the 
rubber membrane can take a shape to enclose it. 

With this device, compared to a system where the inside of a display rubber membrane is 
suctioned, unevenness produced by the tips of the many protrusions are not readily obvious and the 
surface is clean, and the hard shafts below the display rubber membrane will not touch the hand, so 
when touched from above, the cords [sic], and a flexible sensation is obtained. 

[0062] 

The form of the display rubber membrane can also be controlled to reproduce the form 
captured by the stereoscopic television camera. 

Various designs are possible for a photographic tactile image device for sending tactile 
image information with hardness to this stereoscopic image reproducing device. A first and second 
thereof will be described next. 

The subject can be scanned with an ultraviolet beam while ultrasonic waves are applied, 
the extent of reflected light can be sensed, the amplitude of the subject surface produced by the 
ultrasonic waves can be measured, and it can be sent to a corresponding actuator. 

Many nozzles can be arranged in a honeycomb form, compressed air pulses can be applied 
according to the thermal expansion of air produced by successive conduction by electrically heated 
wires furnished in each nozzle or by compressed air produced by opening and closing a solenoid 
valve, the strength of the reflected waves can be sensed with a microphone type apparatus or the 
like, and flexibility distribution can be measured. 
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Pressure sensitive elements made of pressure sensitive rubber or the like can also be sensed 
simultaneously or successively from a honeycomb-shaped sheet, and the distribution of hardness 
and softness in the subject surface can be measured from the [sic]ness thereof. 

[0063] 

With voltage impressed onto the actuators, when an external force is applied to telescope 
them, current flows to the voltage impression circuit and output power is obtained. 

For electrode (104), lead wire (105) can also be formed by printing on an insulating film 
using conductive ink using the printing system shown in Figures 1-2. 

[0064] 

Insulating layers (92)-(95) can also be formed by electrodeposition coating or another 
method when actuator component (85) in Figures 6-7 is produced. If they are aluminum layers, an 
insulating layer of aluminum oxide can also be formed by electrolysis in the electrolyte. 

When a positive voltage is applied to metal layers (88) and (89) in Figure 7 and a negative 
voltage is applied to metal layers (90) and (91), because the same potential is applied between 
metal layers (88) and (89), and between (90) and (91), a repulsive force is produced and they move 
apart from each other. An attractive force is produced between (88) and (91) and between (89) and 
90 (the description in 0043 is in error), they approach each other, and the actuator shortens. 

Metal layers (88)-(91) can be thin, and insulating layers (92)-(95) can be thick layers of 
thermoplastic plastic. After heat resistance adhesive layers (96)-(99) are adhered and 4 
components (85) are coiled up, a positive voltage can be applied to metal layers (88) and (89), and 
a negative voltage to (90) and (91) to cause shortening. Insulating layers (92)-(95) can be softened 
in an environment of 100 degrees or more, plastically deformed, and cooled while shortened, and 
the deformation can be fixed. During use, a positive voltage can be applied to metal layers (88) 
and (91), and a negative voltage to (89) and (90), a repulsive force can work between metal 
layers (88) and (91), and between (89) and (90) and they can move apart, and these metal 
layers (88) and (89) plus (90) and (91) and plastic layers that are bent into an arch shape can 
become linear so that the actuator stretches. (Conversely, when the impressed voltage is too high, 
the actuator shortens, so an appropriate impressed voltage range is used.) 

In the same way, in the pin display actuator in Figures 8 and 9, during manufacture, the 
voltage impression can be selected, the flat material can be curved into an arch shape between 
adhesive layers (106) arranged above and below (pressure can also be applied by placing the 
weight of a flat metal sheet on top of all the pins), it can be heated, and the individual materials can 
be plastically deformed, and voltage can be applied so that the curve extends during use. (With the 
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explanation for Figure 9, the heights of adhesive layers (106) that are adjacent to the left and right 
are alternately changed very 0.5 mm, but in this case, they can also be the same height.) 

The material itself can also be deformed into a wave form held between heated rolls in 
advance, and can be stacked with adhesive layers. 

In addition, the present invention can be used for various applications or the design can be 
changed. 

[0065] 

The various sizes described above can be changed any way. 

[0066] 

In addition, the present invention can be used for various applications or the design can be 
changed. 

[0067] 

Effect of the invention 

The effects produced by implementing the present invention are described next 
corresponding to each claim. 

(1) It will be possible to print all the pages of one book continuously and clearly. 

(2) A variable cutting width printing system is obtained with which continuous paper on 
which printing has been completed can be cut to any prescribed width immediately. 

(3) Good-quality printing can be produced even without using a process of transferring to a 
rubber blanket since there is an elastic membrane just like a rubber blanket on the continuous 
printing plate itself. 

(4) Even without printing characters on the edges of the book after binding, simultaneously 
with the process of printing characters on the paper, horizontal lines that indicate page ranges that 
include characters to be searched that appear on the edges of the book and characters 
corresponding to the horizontal lines are provided simultaneously with printing of the text. 

(5) Image data for an original that is handwritten or word processes obtained from an image 
scanner are displayed on a computer on which ordinary word processing or print original creating 
software is running, and character conversion data that can always contain recognition errors 
produced by OCR software can be corrected in an easy-to-see form. 

(6) Special keys for emergency information output need not be furnished for a portable 
telephone or computer input system with which character correction with word processing is easily 
performed and that transmits emergency information that is added to position information or the 
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like produced by GPS to a family member, the police, a security company, etc., with 
electromagnetic waves. 

(7) Three modes - communication only internally, communication through an inexpensive 
fixed telephone circuit from internally, and communication through an ordinary portable 
telephone - will be selected with a portable telephone. 

(8) Complex metal structures can be produced inexpensively with high precision. 

(9) A fingertip input conductive surface for a computer that has a flat surface and with 
which fingertip input can be performed comfortably is obtained. 

(10) An electrostatic type actuator is obtained that stretches and contracts with static 
voltage impression, that is lightweight, with which various shapes are easily produced, and that 
operates with low voltage. 

(11) Very thin insulators, or thin films of metal can be manufactured continuously. 

(12) A pin display that is lightweight, with which automatic production is easy, that is 
inexpensive, and that is intended for individuals with vision disabilities is obtained. 

(13) A three-dimensional tactile image display device that can reproduce a soft sensation 
and a photographic tactile image display that sends information to it are obtained. 

Brief description of the figures 

Figure 1 is a left view of a computer control system for printing or the like in which the 
present invention is implemented. 

Figure 2 is a front view thereof. 

Figure 3 is an oblique view of a book obtained with the system in Figures 1-2. 

Figure 4 is a plan view of a plate making system that records character text, various 
graphics, etc., on a continuous printing plate. 

Figure 5 is a plan view for explaining a production method for fingertip input conductive 
surface (77). 

Figure 6 is a front view of a component of an electrostatic actuator produced using plate 
making machine (65) and the system in Figures 1-2. 

Figure 7 is a partial enlarged lateral cross section of a component manufacture using 
actuator component (85). 

Figure 8 is a front view of a material belt for the longitudinal axis electrode for a pin 
display. 

Figure 9 is an enlarged left side view upon assembly. 



Explanation of symbols 

1 Control box 

2 Liquid crystal display 

3 Keyboard 

4 Rolled-up paper (paper roll) 

5 Rotary shaft thereof 
6-7 Take-up reel 

8-9 Rotary shaft thereof 

10-11 Feed reel 

12-13 Rotary shaft thereof 

14-15 Printing plate 

16-17 Geared roller 

18-19 Water feed roller 

20-21 Ink roller 

22-23 Rubber blanket belt joined endlessly for offset printing 

24-25 Roller 

26-27 Geared belt drive roller 

28-31 Ink handling roller 

32-34 Disk knife 

35 Common rotary shaft for them 

36-3 8 Movable plate for positioning them 

39 Grooved roller on the back of the disk knife 

40 Rotary shaft for them 

4 1 Movable plate for positioning them 
42-43 Fixed rod 

44 Many television cameras attached to the top surface 

45 Many red ink spray nozzles furnished on the underside of the fixed rods 
46-47 Paper drive roller 

48-49 Movable rod for securing paper 

50-5 1 Cutters arranged at the top and bottom 

52 Movable rod corresponding to bottom cutter 

53 Paper folding plate 

54-55 Square columnar rotary shaft 

56-57 Rubber sheet for securing paper attached on their underside and top surface 

5 8 Upper right paper receiving box 

59 Lower left paper receiving box 
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Slide type paper guide joined to the top front edge thereof 


61 


Paper receiving box holding base 


62 


Left-bound dictionary bent into an arch shape held by hand 


63 


Slanted surface on its right edge 


64 


Line edge index appearing on the slanted surface 


65 


Plate making machine 


66 


Window made in the upper wall thereof 


67 


Inkjet head 


68 


Timing belt for driving it 


69 


Original plate for continuous printing 


70 


Its feed roll 


71 


Its take-up roll 


72 


Computer 


73 


A liquid crystal display attached on it 


74 


Keyboard 


75 


Image scanner 


76 


Fingertip input device 


77 


Its fingertip input conductive surface 


78 


Its keyboard 


79 


A microphone for audio input attached to it 


80 


Plastic substrate for printed wiring 


81 


Many longitudinally oriented conducting wires 


82 


Metal projection 


83 


Plastic substrate 


84 


Many laterally oriented metal wires 


85 


Actuator component 


86 


Many through-holes 


87 


Many traction strips 


88-91 


Metal layer 


92-95 Insulating layer 


96-99 


Adhesive layer 


100 


Material belt for longitudinal axis scanning 


101 


Set of through-holes 


102 


Gap with next set of through-holes 


103 


Next set of through-holes 


104 


Longitudinal scanning electrode for pin driving 
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105 Lead wire 

106 Adhesive layer connecting material belts (100) and (108) 

107 Adhesive layer connecting electrodes (104) to themselves 

1 08 Material belt for horizontal axis scanning 

109 Horizontal axis scanning electrode 

1 1 0 Adhesive layer connecting electrodes (1 09) to themselves 

1 1 1 Rubber membrane coated with a water soluble adhesive on both sides 
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[ The phonetic characters in Figure 3 are separated by horizontal lines.] 
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